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INTRODUCTION. 



In submitting the following report of a reconnoissance of the 
country bordering upon upper Red river, it is proper to state 
that, previous to our departure upon the expedition, we were 
unable to procure all the instruments adapted to the perform- 
ance of such services as were required of us. We succeeded 
in obtaining a sextant, a mountain barometer, an aneroid ba- 
rometer, an odometer, a prismatic compass, and two Faliren- 
heit thermometers; but coald not procure a chronometer, 
and, in consequence, were under tlie necessity of mailing our 
observations with. a pocltet lever watch. 

The latitudes given are the results of from twelve to fifteen 
obsei-vations of Polaris for the determination of each position. 
The longitudes were determined by a series of observations 
upon lunar distances, and are beheved to be as accurate as 
the imperfect character of our instruments would admit. 

The positions thus deduced have been corrected by frequent 
and careful observations of courses and distances with the 
compass and odometer, a record of which will be found in 
the appendix. 

The astronomical observations were made by Captain 
George B. McClellan, of the engineer corps, who, in addition 
to the duties properly pertaining to his department, performed 
those of quartermaster and commissary to the command. An 
interesting collection of reptiles and other specimens, in alco- 
hol, was also made under his superintendence, and put into 
the hands of Professors Baird and Girard, of the Smithsonian 
Institution, whose reports will be fiiund in the- appendix. For 
these and many other important services, as well as for his 
prompt and efficient co-operation in whatever was necessary 
for the successful accomplishment of the design of the expe- 
dition, I take this opportunity of tendering my warmest ac- 
knowledgment. 
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Doctor George G. ShumEirc!, of Fori Smith, Arkansas, who 
faithfully discharged the duties of surgeon to the command, 
also made importanl contributions to the department of natu- 
ral science, by collections of specimens of the rocks, minerals, 
soils, fossils, shells, and plants, of the different localities which 
we traversed; and of these, the plants were placed in the 
hands of Dr. John Torrey, of New York, the eminent botanist 
so weU known to the army by his able reports on the collec- 
tions of Fremont, Emory, and others. 

The shells werfe intrusted to Professor C. B. Adams, of 
Amherst. His report, as presented, possesses a melancholy 
interest, as being almost the last scientific effort of this distin- 
guished conchologist, whose los's science has so recently been 
called upon to deplore, 

The specimens of rocks and minerals have been examined 
by President Hitchcock, of Amherst CoUege, with important 
results, while copious remarks on the general geology of the 
country have been supplied by Dr. Shumard, who has also 
furnished some notes on the conchology of the route. 

The minerals and soils have been analyzed by Professor 
C. U. Shepard, who detected among them a new species. 
Finally, in the hands of Dr. Benjamin F. Shumard, the fossils 
have yielded several novelties to science. All these reports 
upon the natural history of the expedition wQl be found de- 
tailed at length in the appendix. 

The barometrical observations which are given were taken 
fi-om both forms of the instruments, and exhibited a remarka- 
ble agreement until the 8th of June, when we had the mis- 
fortune to break the mountain barometer, and were obliged 
subsequently to depend solely upon the aneroid. This I be- 
lieve to be very reliable, as it has been tested since our return 
by a careful comparison with several other instruments in 
possession of Benjamin Pike & Son, New York, and found to 
be in perfect order- 
In order to obtain as intimate a knowledge as possible of 
the country over which we passed, I was necessarily absent 
from the train a great portion of the time while it was in mo- 
tion; and during such periods the command devolved upon 



.d by Google 



INTRODUCTION. 



Lieutenant tJpdegrafF, which, with the constant guard I 
deemed it necessary to keep over our animals in a country 
where the Indians manifested a disposition by no means 
friendly towards us, made his varied duties laborious, and it 
gives me pleasure to bear testimony to the efficient manner 
in which he performed them. 

R. B. MARCY, 

Coftain 5th Infantry. 
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New Yoke, December 5, 1852. 
Col. S. Cooper, Adjutant General U. S. Army: 

Sir : I have the honor herowitt to aubmit a report of an exploration 
of the countiy embi-aced within the basin of Upper Red river, made in 
oliedience to the following orders : 

[Special Ohueks No. 33.] Adjutant Gbkeral's Office, 

WeaUngton, March 5, 1852. 

Captain E.B.Maroy,5thInfiHitry, with hia company as aa escort, will proceed, 
without unneoesBary delay, to make an esMciuation of the Bed. river, and the 
coutttry iKirderiog upon it, from the mouth of Caclie oreek to its sources, accord- 
ing to the special inatructiona with which he wiU he furnished. On eocnpletJng 
the exploratJoniCaptainMareywiU proceed to Washington to prepare hia report. 

Brevet Captain G. B. MoClellan, Corps of Engineers, is aesigued to duty with 
this expedition. Upon the completion of the field service, he will report to 
Brevet Major General Smith, the oommnnder of the 8th department. 

The necessary supplies of suhsistence and quartermasters' stores will bo 
(urniahed from the moBt oouTenient depots in the 7th or Sth. military department. 

By command of Major General Scott: 



Before proceeding to give a detailed account of the expedition, it 
may be proper to remark, that during the greater portion of the three 
years previous to the past summer, I had been occupied in exploring 
the district of country lying upon the Canadian liver of the Arkansas, 
and upon the Lead-waters of the Trinity, Braaos, and Colorado rivers of 
Texas. 

During this time my attention was frequently called to the remark- 
able fact that a portion of one of tlie largest and most important rivers 
in the United States, lying directly within the limits of the district I 
had been examining, remained up to that late period wholly unexplored 
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OF RED HIVEB. 

and unknown, no white man Having ever ascended the stream to its 
sonrcea. The only information we had upon the subject was derived 
from Indians and semi -civilized Indian traders, and was of course very 
unreliable, indefinite, and unsatisfactory; in a word, the country em- 
braced within the basin of Upper E«d river had always been to us a 
"terra incognita." Several enterprising and experienced travollei's had 
at different periods attempted the examination of this river, but, as yet, 
none had succeeded in reaching its sources. 

At a very early period, officers -were sent out by the French govern- 
ment to explore Eed river, but their examinations appear to have ex- 
tended no further than the country occupied by the Natchitoches and 
Caddoea in the vicinity of the present town of Natchitoches, Louisiana. 
Subsequent examinations had extended our acquaintance with its upper 
tributaries, but we were still utterly in the dark in regard fo the true 
geographical position of its sources. 

Three years after the cession to the United States, by the First Consul 
of the French republic, of tiat vast territory then known as Louisiana, 
a sraali party, called the "Exploring expedition of Eed river," consisting 
of Capt. Sparks, Mr. Freeman, Lieut. Humphry, and Dr. Custis, with 
seventeen private soldiers, two non-commissioned officers, and a black 
servant^ embarked from Saint Catherine's landing near Natchez, Missis- 
sippi, with instructions to ascend Ked river to its sources. They de- 
scended the Mississippi, and on the 3d of May, 1806, entered Ked river, 
expecting to be able to ascend in their boats to the country of the 
Pawnep (Pique) Indians. Here it was their intention to leave their 
boats, and, after packing provisions on horses, which they were to pur- 
chase from the Pawnees, to proceed {as expressed in their orders) to the 
top of the mountains, the distance being, as they conjectured, about 
three hundred miles. 

It is evident from the foregoing that Red river was supposed to issue 
from a mountainous country, and the preparations for this expedition 
were made accordingly. This party encomitered many difficulties and 
obstructions in the navigation of the river among the numerous bayous 
in the vicinity of the great raft, but finally overcame them all, and 
found themselves upon the river above this formidable obstacle. They 
were, however, sooij met by a large force of Spanish troops, the com- 
mander of which ordered them to proceed no further ; and as their 
numbers were too small for a thought of resistance, they were forced to 
turn back and abandon the enterprise, 

Another expedition was fitted out in 1806 by our government, and 
placed under tiie command of that enterprising young traveller, Lieut. 
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pike's expedition. 3 

Pike, wlio was ordered to ascend the Arkansas river to its sources, 
thence icr strike aeross the country to the head of Ked river, and 
descend that stream to Ifatchitoches, After encountering many priva^ 
lions and intense suiFerings in tJie deep snows of the lofty moimtains 
about the head-waters of the Arkansas, Lieut, Pitc arrived finally upon 
a stream running to the east, vphich he took to be Red river, but which 
subsequently proved to be the Itio Grande. Here he was taken by the 
governor of New Mexico and sent home by way of Cliihuahua and San 
Antonio, thus putting a stop to his explorations. 

General "Wilkinson, under whose orders Lieut. Pike was serving at 
the time, states, in a letter to him after his retura, as follows : " The 
principal object of your expedition up the Arkansas was to discover tlie 
true position of the sources of Red river. This was not accomplished." 
Lieut. Pike, however, from the moat accurate information he could 
obtain, g^vea the geographical position of the sources of Red river as 
in latitude 33° N. and longitude 104° W. Again, in !819-'20, Col, 
Long, of the U. S. Topographical Engineers, on his return from an explo- 
ration of the Missouri river and the country lying between that stream 
and the head of the Arkansas, undertook to descend the Red river from 
. its sources. The Colonel, in speaking of this in his interesting report 
says : " We arrived at a creek having a westerly course, which we 
took to be a tributary of Red river. Having travelled down its valley 
about two hundred miles, we fell in with a party of Indians, of the 
nation of "Kaskias," or "Bad Hearts," who give us to understand that 
the stream along which we were travelling was Red river. We accord- 
ingly continued our march down the river several hundred miles further, 
when, to our no small disappointment, we discovered it was the Caua- 
diau of the Arksnaas, instead of Red river, that we had been exploring. 

"Our horses being nearly worn out with the fatigue of our long 
journey, which they had to perform bare-footed, and the season being 
too far advanced to admit of our retracing our steps and going back 
again in quest of the soui'ce of Red river with the possibility of exploring 
it before the commencement of winter, it was deemed advisable to giw 
over the enterprise for the present and make our way to the settlenjents 
on the Arkansas, We were led to the commission of this mistake in 
consequence of our not having been able to procure a good guide ao- 
qumnted with that part of the country. Our only dependence in this 
respect was upon Pike's map, which assigns to the head-waters of Red 
river the apparent locality of those of the Canadian." 

Doctor James, who accompanied Colonel JJong, in his journal of the 
expedition, says: " Several persons have recently arrived at St.. Louis, in 



.d by Google 



4 CONFUSED ACCOUNT OP RED RIVEK. 

Missouri, from Santa F6, and among others the brother of Captain 
Shreeves, who gives information of a large and frequented road, which 
runs neariy due east from that place, and strikes one of the brandies of 
the Canadian ; that, at a considerable distance south of this point, in the 
high plain, is the principal sonice of Ked livei'. 

" Hia account confirms an opinion we had previously foimed, 
namely: that the branch of the Canadian explored by Major Long's 
party in August, 1820, has its sourceK near those of some stream which 
desceuds towards the west into the Rio del Norte, and conaequently that 
some other region must contain the head of Red river." He continues : 

"From a careful comparison of all the information we have been able 
to collect, we ai'e satisfied tliat the stream on which we encamped on 
the 3Ist of August ia the Rio Eaijo of Humboldt, long mistaken for 
the sources of Red river of Katchitochea. In a region of red clay and 
sand, where all the streams become nearly the color of arterial blood, 
it is not surprising that several rivers should have received the same 
name; nor is it surprising that so accurate a topographer as the Barork 
Humboldt, having learned that a Rod river rises forty or fifty miles east 
of Santa F^ and runs to the east, should conjecture it might be the source 
of Red river of Natchitoches. 

"This ooiijectm'e {for it is no more) we believed to have been adopted 
by our geogi-aphera, who have with much confidence made their deline- 
ations and their accounts to correspond with it." 

Henee it will be seen that up to this time there is no record of any 
traveller having reached the sources of Red river, and that the country 
upon the head-waters of that stream has heretofore been unexplored. 
The Mexicans and Indians on the borders of Mexico are in the habit of 
calling any river, the waters of which have a red appearance, "Rio 
iColorado," or Eed river, and ihey have applied this name to the Cana- 
dian in common with several others; and as many of the prairie Indiana 
-often visit the Mexicans, and some even speak the Spanish language, it 
as a natural consequence that they should adopt the same nomenolaturo 
for rivers, places, Ac. Thus, if a ti'aveller in New Mexico were to in- 
-quire for the head of Red river, he would moat undoubtedly be directed 
to the Canadian, and the same would also be the case in the adjacent 
Indian eountiy. These facts will account for the mistake into which 
Baroa Humboldt was led, and it will also account for the error into 
■ 'Which Colonel Long and Lieut. Pite have fallen in regard to the sources 
of the stream which we call Red river. 

Dr. Gregg, in hia " Cooimerco of the Prairies," tella us that on his 
way down the south bank of the Canadian hia Comanche guide, Manuel, 
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DEPARTURE FROM FORT BELKNAP, 5 

(who, by-tlie-by, travelled six hundred miles with mo upon the plains, 
and whom I always found reliable,) pointed out to liim breaks oi' bluffs 
upon a Btream to tie south of the Canadian, near n hat we asoeitajaed to 
be the true position of the head of the north branch of Eed river, and 
where it approfwjhes within twenty-five mdes of the Canadian. These 
bluffs he said were upon the "Rio Wegio," which the Doctor supposed 
to be the Waahita river ; but after having evdmined that section of 
country I am satisfied that the north bi .inch of Red river must have 
been alluded to by the guide, as the Washita rises further to the east. 
It therefore seems probable that "Rio Negro" is the name which the 
Mexicans have applied fc Red river of Louisiana. 

Immediately on the I'eoeipt of the foregoing order I repaired to Fort 
Smith, Arkansas, where the Quartermaster General had directed that 
transportation should be furnished me, but on arriving there I learned 
that nearly all the means of transportation had a short time before been 
transferred to the depot at Preston, Texas. Captain Montgomery, the 
quartermaster at Port Smith, manifested every disposition to fasilitate 
my movements, and supplied me with ten most excellent horses, with 
which I proceeded on to Preston. At this point I made a requisition 
upon the quartermaster for a sufficient number of teams to transport 
Buppliea of subsistence, and baggage for my command, for five months. 
These were promptly furnished by Bvt. Major George Wood, to whom 
I am under many obligations for his active and zealous oo-operation in 
supplying me with such articles as were neceasaiy for the expedition. 
With but few resources at his command, with animals that had been 
worked down, and, in consequence of the scarcity of grain, very poor, 
and with parts of old wagons much worn, he succeeded in a very few 
days in fitting me out with twelve ox teams that performed very good 
service. 

As my company was at Fort Belknap, upon the Brazos river, one 
hundred and sixty miles from Preston, and as the route by way of Fort 
Arbuckle to the mouth of Cache creek (the initial pomt of my reeon- 
noissanee upon Red river) is much the shortest, I determined to ieave 
my supply train under the charge of a wagonmaster to bring forward 
over this route, and to proceed myself to Fort Belknap and mai-oh my 
company over the other trail, uniting with the train at the mouth of 
Cache creek. 

I accordingly reached Fort Belknap on the 30th of April, and on the 
2d of May left with my company, marching over the Fort Arbuckle 
road as far as where it intersects Ked river. Aa our road led us along 
'near the valley of the Little Witchita, I took occasion to examine it more 
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particularly thau I Lad evoi' done before, and found it » mucli more 
desirable section of country than I had imagined. 

Tiie soil iu tbe valley is very productive; the timber, consisting' of 
overcup, white-oak, elm, hackberiy, and wild china,is large and abund- 
ant, and the adjoining prairie is covered with a heavy growth of the 
very best gi'ass. The stream at fifteen miles above its confluence with 
Red river is twenty feet wide and ten inches deep, with a rapid current, 
the water clear and aweet, 

From the point whei-e I first struck it, good farms could be made 
along the wbole course of the creek to its moutJi. The country adjoin- 
ing is high, rolling prairie, interspersed here and there with groves of 
post-oak, and presents to the eye a moat pleasing appearance. 

From tie LitUe Witchita we ascended Red river along the south 
bank, over very elevated swells of undulating prairie, for twenty-five 
miles, when, on the 0th, we reached the high bluffs of a lai^e tributary 
called the "Big Witchita river." This stream flows over a clay bed 
from the southwest and enters Red river about eight miles below Cache 
creek. It is a deep, sluggish stream one hundred and th rty feet wide, 
the water at a high stage very tu b d being hea ly eha ^ed with red 
se(iimentary matter ; the banks abrupt and h ^b ^nd on pc«ed of in- 
durated red clay and dark sandstone The nve s ver} to tuous in 
its conrs , winding from one s le to the o her of a valley a mile in 
utidth, covered with a luxur •uit s^a I of t t me q te grass, 
which afibrds the very best pasturage for a m^l 

The latitude of this place is 34° 25 ol 

There are but few trees on the borders of the Big ^ itchite . otcaaion- 
ally a small grove of cotton-wood and hackberry is seen ; but with, this 
esoeption, there is no timber or fuel near. 

The valley of the river for ten miles above the mouth (the portion I 
examined) is shut in by blufi's about one hundred feet high, and these 
are cut up by numerous ravines, in many of which we found springs of 
pui'e cold water. The water in the main stream, however, is braokish 
and unpalatable. 

It is my impression that the Big Witchita is of sufiicient magnitude 
to be navigable with small steamers of light draught at almost any 
stage of water. 

In consequence of the high wafer in Red river, we were detained at 
the mouth of the Witchita until the morning of the 12th, during which 
time our provisions being almost consumed, and not knowing positively 
when our wagon train would join us, I took two Indians with pack- 
horses, swam the river, and started out in quest of it. After going about 
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twenty-five miles towards Fovt AiLuckle, we struck the trail of the 
■wagons, and following it two miles, overtook them. They had boen 
detained several daja by heavy rains, which had rendered the ground 
vei^ soft, and in many places almost impa&sable. In consequence of 
this, some of the wagons had been broken, and the repairs caused a still 
further detention. Early on the following morning, after packing the 
horses with provisions, we returned tu whore we had left the command, 
and on our arrival found that the water in the river had fallen suffi- 
ciently to admit of fording. Accordingly, on the morning of the 12th, 
during a violent rain, we commenced the crossing, which was anything 
but good, as the quicksand in the bed of the river was such as to make 
it necessary to keep the wagons in constant motion. The moment 
they stopped, the wheels would sink to the aides, requiring much force 
to extricate them. By placing a number of men upon each side of 
the mul^ and wagons to assist them when necessary, we, however, suc- 
ceeded in reaching the opposite bank without any serious accident. The 
latitude at the point where we crossed is 34° 29'. The river is here two 
hundred yards wide and four feet deep, with a current of Jhree miles per 
hour i the banks upon each side low and sandy, but not subject to over- 
flow. Passing out through the timbered land on the bottoms, we ascended 
tlie high bluff bordering the valley by a gradual slope of about a mile, 
which brought us upon a very elevated prairie, with tlie valley of Cache 
creek in view directly before us. We arrived there on the evening of the 
13th, but found that the train had not yet come up. During our march 
to-day we passed a small stream flowing into Bed liver, and directly at 
the point of crossing, in a gnlley washed out by the rains, we found 
many pieces of copper ore, of a very rich quality, lying upon the 
surface.* Our time, however, was too limited to admit of a thorough 
esamination of the locality. 

Cache creek is a stream of very considerable magnitude, one hundred 
and fifty feet wide and three feet deep, with a current of four miles per 
hour, flowing over a hard clay and gravel bed between high abrupt 
banks, through a valley one mile in width, of rich black alluvion, and 
bordered by the best timber I have yet met with west of the Cross 
Timbers. 

* An analjaia of thia ore by Professor Shepbard gives the following results ; 

Copper (wlcli traces of iron) 35.30 

Silica 30.60 

Oxygen and water 3i. 10 

100. 00 
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Several varieties of hard wood — sach as overcup, pecan, elm, liact- 
berry, ash, and wild china — are found here, among which there is much 
good timber. The ovevcup {Quercus macrocarpa) eapeoially, is here 
seen of verj uniisual size, often from three to four feet in .diameter. 

This tree, from tie length of its stoct, the atraightiieas of its grain, 
and the fitcility with which it splits, is admirably adapted to building 
purposes, and is made use of extensively in the southwestern States. 

The soil in the valley is of such superior quality, that any kind of 
gi'ain adapted to this climate could be produced without the aid of irri- 
gation.* 

Three miles above the mouth the stream divides into two brajichea, 
of about equal magnitude, both of them wooded throughout as far as I 
traced them, and the soil along them arable in the highest degree ; 
indeed, its fertility is manifest from the very dense and rant vegetation 
everywhere exhibited. The water in the creek Ja altaline, but quit« 
palatable ; and its temperature at the time we encamped upon it was 
76° F, Our supply train arrived on the 14th ; but as the recent rains 
had raised thg water in the oreet so much as to prevent our crossing, 
we were obliged to remain here until the 16th, 

This being the point upon Bed river at which we were directed to 
commence our explorations, I propose from this time to mate such 
extracts from my journal as I may conceive pertinent to the objects of 
the expedition, as set forth in the letter of special instructions, which I 
had the honor to receive from your office, with such other information 
as may be considered important, and the conclusions which I have 
arrived at after an examination of the whole country embraced within 
the limits of our reconnoissance. 



"Auanalyeia of the sub soil from Cache pie k hy Professor Shephard shows 
that it poisesBBs etioue and enduring constituents and is admirablj' suited to 
the prodaution of giain It in emmeatlv calcaieoue as will bo aeea finm the 
follo^^ing anatfsta ol its CLmposition 

Silica Si 2'i 

Peronde of iron 2 n i 

Alnmraa '''' 

Carbonate of hme *" 40 

Carbonate of magnesia ] 70 

Water (hygiometiit rooistuie) -. 5.50 

Sulphate of Erne and carbouiLte of potaeh (only slight traces) 00 
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INDIAN SIGNS. 9 

On tlie moiTiing of the 16th the water had fallen bo much that, after 
digging down the banfe, the wagons were taken over without difficulty. 
We found an excellent ford upon a rapid, where the water was shallow, 
and the bed hard gravel. 

Passing through the timbered land in the bottom, we struck out 
across the valley, and ascended the ridge dividiug Eed river from Cache 
creek ; here we found a good road over smooth, high prairie, and after 
travelling 14.18& miles, encamped upon a small affluent of the west fort 
of Cache creek, where we found good water and wood. In tiie course 
of the march to day, we met with numerous detached pieces of copper 
ore, mixed with volcanic scoria.* This scoria is found in large masses 
in the ravines we have passed, and extends back several miles from the 
creek. The other rocks Lave been principally sandstone. In the course 
of the day's march we observed several Indian hoi'se-traeks crossing our 
road, which were made just previous to the iaat rain. The direction 
they had been going was towards the Witchita mountains, and are the 
flj-st Indian signs we have seeu. 



'These orea eonsiated of a calcareous amygdaloid, tlironghwliioli is interspersed 
blaclt oxide of copper and etsins of malachite. Aecflrding to ProfeBSor SliepLaid'a 
analjeis, it only yields five per eeut. of copper. 

Upon the river, a few miles south of our route, we found speoimens of a. very 
rich ore, which Professor Shephard, after a careful analysis, pronouuees to he a 
new epeoies, which he has called Mareylite ; it was coated with a thin layer of 
the rare imd beautifnlAtaoamite, (muriate of copper,) and coneiBts of— 

Copper - ■■■ 54. 30 

Oxyseusn^ chloride 36.30 

Water .: 9.50 

100.00 
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MOUNTAINS. 



CHAPTER II. 



Soon after we had rpaobed the lii^ii praine ndgo upon wliicli wa 
travelled to-day, we eamo in sight of the Witchita mountain'!, aome 
twentj-five or thirty miics to the nurth, the chain seemiug to be made 
up of a series of detached pealis, running fiom the northea'^t to the 
southwest, as far as the eye can leach Rising as thpse mountains do 
npon the naked praine, isolated from ill other surroimJing eminencia, 
they form a very stnkicg and prominent teatnie m the topogi iphy ot 
the country. "We cannot yet form any dehnite estimate ^s to their 
height, but shall avail ourselves of the first oppoitunily to <ietermine this 

Ma^ IV. — On rising this morning, I learned, much to my surprise, 
that nearly all onr oxen had wandered off during the night, and had 
not yet been found. I imraediately sent seven o£ the teamsters in 
search of them ; but aftei being ab'^ent two hours, they returned unsuc- 
cessful, reporting that they could get no track of them. I then started 
with one of our Delawaies, and, after going a short distance from camp, 
took tbe track, and following it about a mile, came up with the animals, 
who had very quietly ensconced themselves in a grove of timber near the 
creek. 

As they had upon several occasions before given us trouble, and 
occasioned the loss of much time, 1 resolved that in.future I would have 
them herded until late in the evening, and tie them to the wagons for 
the remainder of the night. 

As we did not march until very late this morning, we only made 
eleven miles, and encamped upon one of the branches of Cache creek. 

Our road has continued upon the high ridge lying between Red river 
and Cache creek, and has been perfectly firm, smooth, and level. 

We have to-day seen the first buffalo tracks. They were made 
during the last rains, and are ahout five days old. We are anxiously 
awaiting the time when we shall see the animals themselves, and antici- 
pate much sport. 
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In the iiypiiing, shortly after wo had tui-ncd out our animals to graze, 
and had made everything snug and comfortable about ua, ourselyes 
reclining very quietly at^er the fatigue of the day's march, one of the 
hunteis came into camp and informed ua that a panther had crossed th? 
creek but a short distance above, and was coming towards us. This 
piece of intelligence, is may be supposed, created no little excitement 
in our quiet cirrle Everybody was up in an inst-ant, seizing muskets, 
iifles or any other weapon that came to hand, and, followed by all 
the dog> in camp a very general rush was made towards the spot 
indicated bj the Delaware. On reaching the place, we found where 
the animal m stepping from the creek, had left, watw upon his track, 
which was not v t dry, showing that he had passed within a short 
time Wc pointed out the tract to several of the dogs, and endea- 
vored, by every means which our ingenuity could suggest, to inspire 
them with 'iome small degree of that enthusiasm which had animated 
U-: We coaxed cheered, and scolded, put their noses into the track, 
clapped our handn pointed in the direction of the trail, hissed, aad 
made rise of divers other canine arguments to convince them that there 
was something of importance on hand; but it was all to no purpose. 
They did not seem to enter into the spirit of the chase, oi to regard 
the occasion as one in which thete was much glory to be derived from 
following in the footsteps of their itiustiious predece^or. On the con- 
trary, the zeal which they manifested in starting out from camp, sud- 
denly abated as soon as their olfactories came in contact with the track, 
and it was with v-ery great difficulty that we could prevent them from 
running away- At this moment, however, our oid bear-dog came up, 
and no sooner had he caught a anuff of the atmosphere than, suddenly 
coming to a atop and raising his head into the air, he sent forth one 
prolonged note, and started off in full cry upon the trail. He led off 
boldly into the timber, followed by the other dogs, who had now re- 
covered confidence, with the men at their heels, cheering them on and 
shouting most vociferously, each one anxious to get the first glimpse of 
the panther. They soon roused him from his lair, and after making a 
few circuits around the grove, he took to a tree. 

I was so fortunate aa to reach the spot a little in advance of the 
party, and gave him a shot which brought him to the ground. The 
dogs then closed in with him, and others of the patty coming up directly 
afterwards, fired several shots, which took effect, and soon placed him 
"hora du combat." He was a fine specimen of the North American 
cougar (Felis concolor,) measuring eight and a half feet from his nose 
to the extremity of his tail. 



.d by Google 



12 SUDDEN EISE OF WATER. 

May 18. — At 6 o'clock tliis mornitig we resumed our maroli, tating 
a eoiii«e leading to the crest of the "divide," as we thereby avoided many 
ravines which extended oft upon each side towards tlie stream, and were 
always sure of a good road for our wagons. This lidge runs very nearly 
on our course, hut ocoasionaJly takes us some distance from Bed river ; 
as, for esample, our encampment of last night was about nine miles 
fiom the river, and we only came in sight of it once in the course of our 
march yesterday. 

As soon as the train was under way this morning, Capt McClellan 
and myself crossed over the dividing ridge and rode to Red river. Wo 
found the bed of the stream about seven hundred yafds wide ; the val- 
ley eudosed with .high bluffs upon each side; the soil in the bottom 
arenacflous, supporting a veiy spare herbage; and the water very turbid, 
and spread over a large surface of sand. The general course of the 
river at this point is a few degrees north of west. 

"We are all in eager espeetation of soon falling in with the buffalo, 
Rs ■we have seen the fresh tracks of quite a large herd to-day. As we 
advance, the countiy awayfrom the borders of the water-oourses becomes 
more baiTen, and woodlands are less frequently met with ; indeed, up- 
on the river there is no other timber but cotton wood {Populus angvr 
lata,) and elm ( Ulmus Americana,) and these in very siaall quantities ; 
for tlie most part the valley of the river along where we pased to-day is 
entirely destitute of trees. 

We have seen near here several varieties of birds, among which I ob- 
served the meadow lark {Stumella ludoviciana,) the pinnated grouse or 
prairie hen (iZVfraocMpii^o,} the Vii^iuia partridge (Oriyai Virffinianus,) 
the tilldeer {Oharadrius vociferous,) and several varieties of small birds. 
We encamped upon a small affluent of Cache creek, where on our arrival 
■we found no ■water except in occasional pools along the bed; however, 
in the course of an hour some of the men who had gone a short distance 
up the creek came running hack into camp and crying, at the top of 
their voices, " Here comes a plenty of water for us, boys ! " And, indeed, 
in a few minutes, mnoh to our astonishment and delight, (as we were 
doubtful about having a supply,) a perfect torrent came rushing down 
the dry bed of the rivulet, fining it to the top of the banks, and continued 
running, turbid ' and covered with froth, as long as we remained. Our 
Delawarea regarded this as a special favor from the Great Spirit, and 
looked upon it as a favorable augury to the success of our enterprise. 
To us it was a most inejiplioable phenomenon, as the weather for the 
last three days had been perfectly dry, with the sky cloudless. If the 
stream had been of much magnitude we should have supposed that the 
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water came from a distance wliere there had been rains, but it was very 
small, extending not more than three milea from the point whei'e we ea- 
camped. 

Our Delawares report that they have seea Duoierous fresh buffalo 
"signs," and that we shall probably soon come upon the herds. We 
have captured a horse to-day which has a brand upon him, and has 
probably strayed away from some party of ladians. 

May 19. — Last evening the sky became overcast with heavy clouds, 
and frequent Sashes of lightning were observed near the horizon in the 
north and northwest Atmospheric phenomena of this character are re^ 
garded by the inhahitanis of northei-ii Texas aa infallible indications of 
rain, and in verification thereof we had a very severe stom during the 
night. Much rain Las fallen, and the earth has become so soft that I 
have concluded to remain here until the ground dries a little, particu- 
larly as it still continues rfdning at intervals, and the weather is very 
much unsettled. Frequent rains are very unusual upon the plains at 
this season of the year ; the rainy season generally lasts until alwut the 
fii^t of May, when the dry season sets in, and there is seldom any mote 
rain until about the middle of August. The past spring has been un- 
commonly dry — so much so, that vegetation Las suffered from it : now, 
however, the herbage is verdant and the grass most luxuriant. 

May 20. — Although it continued raining violently during the night, 
and the ground was this morning mostly covered with water, we yet 
made an attempt to travel, but found the prairie so soft that it was with 
very great difficulty our teams were enabled to drag the wagons over it. 
We only made five miles and encamped upon a small affluent of Cache 
creek, which with all the small brancbes in the vicinity were full to the 
topof their banks. We find but fe# trees along the branch upon which 
we are encamped ; haekbeiTy and wild china are the only varieties. 

On the 21st we again made an effort to travel; but after going a short 
distance up the creek, found ourselves obliged, in consequence of the 
mud, to encamp and await dry weather. 

May 22. — This morning, Eotwilhstanding it was cloudy and the 
ground veiy far^ from being dry, we made another effort to proceed. 
Still keeping the high "divide," we travelled ia a westerly direction 
about eight miles, when we turned north towards two very prominent 
peaks of the Witohita mountains, and continued in this course until we 
arrived upon an elevated spot in the prairie, where we suddenly came 
in sight of Red river, directly before us. Since we had last seen the 
river it had changed its course almost by a right-angle, and here runs 
neaily north and_ south, passing through the chain of mountains in front 
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11 BAROMETER BROKEN. 

of US. We continued on for four miles further, when we reaclied a fine, 
bold, running creek of good water, ■which we were all rejoiced to see, as 
■we had found no drinkable water during the day. We encamped about 
four miles above its confluence with Ked river. 

This stream, which I have called Otter eieek, (as those animals are 
abundant here,) rises in the Witchita mmintains, and runs a couise 
south 25° west, Theie ire &eveial vaiieties of wood upon its banks, 
such as pecan, black walnut, white ash, elm, hactberry, cotton-wood, 
wild china, wiliow, and me^quite , and among these I noticed g'Xid 
building timber. The soil m the valley is a dark loam, and produces a 
heavy vegetation. The sub aoil la argilhceous. Otter creek is fifty 
feet wide, and one foot diep at a low stage of water.* The country 
over which we have passed to daj has been an elevated plateau, totally 
devoid of timber or water, and the soil \ ery thin and sandy. We have 
not yet come in sight of any buffaloes, but have seen numerous fresh 
tracks. Antelopes and deer are very abundant, and we occasionally 
see turkeys and grouse. Captain MoClellan was so unfortunate as to 
break his mountain barometer last night, which is much to be re- 
gretted ; as we had brought it so far in safety, we supposed all danger 
was passed, but by some unforeseen accident it was turned over in his 
tent and the mercurial tube broken. Fortunately, we have an excel- 
lent aneroid barometer, which we have found to correspond very accu- 
rately with the other up to this time and we shall now bo obliged to 
make use of it excl isively 

On ascending Otter e eek th s mo nme; as high as the point where it 
debouches from, the mountains I to ir 1 the timber skirting its banks 
the entire distance and mcrea mg in q lantity as it nears the mount- 
ains. The mountats at tie htifl^ot the creek have abrupt rugged 
sides of coarse, soft flesh colored g-anite mixed with other granulated 
igneous rocks. Greeu'jtone jna tz porjhyry, and agate are seen in 
veins running through the rocks an 1 in some pieces of quartz, which 
were found by Doctor Shumarl in the bed of the creek, there were 
minute particles of guSd As the cont ni ed rains have mads the ground 
too soft to admit of travelling at present we are improving the time 
by laying in a supply of coal, timber, &c., foi our journey on the plains. 

May 24. — It commenced raining again during the night, and has 
continued without cessation all day. 



ir encampment we found U. 
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May 25. — ^It has rained violently during all of last night, and haa 
not ceased ttis morning. When this long storm will abate we do not 
pretend to form even a conjecture. It has occurred to me that possibly 
these rains may fall annually in the basin of Upper Ked river; thus, 
perhaps, accounting for what is teimed the June rise in the river. As 
to the cause of this rise there have been various conjectures ; some sup- 
posing the river to have its sources ia elevated mountain ranges, where 
the melting of the snows would produce this result ; others, again, con- 
sider it to be by rains upon the headjwatera of the river. This latter 
idea, however, seems rather improbable, as the country west of the Cross 
Timbers, so far as known, ia generally subjected to very groat drought 
from May to August, We are now in the immediate vicinity of the 
"Witohita mountains, and if, is possible they may have an effect upon, 
the weather ty condensing the moisture in the atmosphere, and causing 
rain in this particular locality. 

May 26, — Some of the mountains which we ascended yesterday 
upon the east side of the creek, exhibited a conformation and composi- 
tion similar to those upon tiie west side — that of a coai'se, soft, flesh- 
colored granite, the peaks conical, occasionally terminating in sharp 
points, striding at intervals of from a quarter to one mile apart, la 
some instances the rocks are thrown together loosely, but here and 
there showing a very imperfect and irregular stratification, with the 
seams dipping about twenty degi-eea vrith the horizon. The direction 
of this mountain chain is about south 60° west, and from five to fifteen 
miles in breadth. Its length we are not yet able to determine. Ked 
river, which passes directly through, the western extremity of the chain, 
is different in character at the mouth of Otter creek from what it is 
below the junction of the Ko-che-ah-qui-ho-no. There it is only one hun- 
dred and twenty yards wide; the hanks of red clay are from three to 
eight feet high, the water extending entii'ely across the bed, and at this 
time (a liigh stage) about sis feet deep in the channel, with a rapid 
current of four miles per hour, highly charged with a dull-red sedi- 
mentary matter, and slightly brackish to the taste. Two buff'aloes 
were seen to-day, one of which was killed by our guide, John Bash- 



Deer and antelopes ai'e plenty, but turkeys a 
go west; grouse and quail are also occasionally seen here. As Otter 
creek continues very high, I intended, if Red river had been fordable, 
to have crossed that stream this morning and continued up the south 
bank; but we found the water about eight feet deep, and have no other 
alternative but to wait until it falls. Along the banls of Red river for 
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16 MINERAL CHARACTER OF THE COUNTRY. 

the last flLiity miles we have observed a range of sand-hills, from ten to 
thirty feet high, which appear to have been thrown up by the winds, 
and support a very spare vegetation of weeds, grape-vines, and plum- 
bushes. Upon the river the timber has diminished so much that we 
now find only liere and there a few solitary cotton- woods. 

From the fact that the Witchita mountains are composed almost 
entuely of granite and other silioious rocks that Hsiiaily aecompaay 
metallic veins, and that in many places along the range they bear evi- 
dent marks of great local disturbance, and from the many detached 
specimens of copper ore found upon the surface throughout this region, 
I have no doubt but that this will be found, upon examination, to be a 
very produQtive mineral district. 



,db,Google 



WITCHITAS. 



CHAPTER in. 



May 27. — As tKe ■water still continiiea at too liigh a stage tor cross 
ing, we moved our camp up tte creek about a mile this morn Uj, where 
we found better grass for our animals. Shortly after we bad \ tched 
our tents, a large party of Indians made their appearance on the jpo 
ate bank, and requested ua to cut a tree for them to cross upon, as they 
wished to have "a talk" with "the captain." I accordingly had a tall 
tree cut, which fell across the stream, when they came over upon it and 



. They proved to be a hunting party of Witchitas, about one hundred 
and fifiy in number, and were commanded by an old chief, "Canaje- 
Hexie." They had mth them a large number of horses and mules, 
heavily laden with jerked buffalo meat, and ten wild horses which they 
had lassoed upon the prairie. They said they had been in search of us 
for several days; having learned we were coming up Bed river, they 
were desirous of knowing what our business was in this part of their 
country. I replied to them that I was going to the head of Red river, 
for the purpose of visiting the Indians, cultivating their friendship, and 
doliveriEg to them "a talk" from the Great Captain of all the whites, 
who, in token of his kindly feelings, tad sent some presents to be dis- 
tributed among such of his red children as were friends to Americans; 
and as many of them continue to regard Texas as a separata and inde- 
pendent republic, I endeavored to impress upon them the feet that the 
inhabitants of that State were of the same nation aa the whites in other 
parts of the United States. I also told them'that all the prairie tribes 
would be held responsible for depredations committed against the people 
of Texas, as well as elsewhere in our territories. I made inquiries con- 
cerning the country through which we still have to pass in our journey. 
They said we would find one more stream of good water about two 
days' travel from here; that we should then leave the mountains, and 
after that find no more fresh water to the sources of the river. The 
chief represented the river from where it leaves the mountains as flow- 
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ing ovor an elevated fiat pi wiiecoantry, totally defetitute of water, wood, 
or grass, and the only substitute fur fuel tliat could be had was the 
buffalo "chips." Thpy remarked in the course of the interview that 
some few of their old men had been to the head of the river, and that 
the journey could be made in eighteen days by rapid riding; but the 
aceounts given by those who had made the journey were of such a 
character as to deter others from attempting it. They said' we need 
have no apprehension of encountering Indians, as none ever visited that 
section of lie country. I inquired of them if there were not holes in the 
earth where tte water remained after rains. They said no; that tbe soil 
was of so porous a nature that it soaked up the water as soon as it fell. 
I then endeavored to hire one of their old men to accompany me as 
guide ; but they said they were afraid to go into the country, as there 
was no wafer, and they were fearful they would perish before they could 
return. The chief said, in conclusion, that perhaps I might not credit 
their statements, but that I would have abundant evidence of the tmih 
of their assertions if I ventured much further with my command. 
This account of the country ahead of us is truly discouraging; and it 
would seem that we have anything but an agi'ecable prospect before us. 
As soon, however, as the creek will admit of fording, I shall, without 
subjecting the command to too great privations, push forward as far as 
possible into this most inhospitable and dreaded salt desert. As the 
Indians, from their own statements, had travelled a great distance to see 
us, I distributed some presents among them, with a few rations of pork 
and flour, for which we received their acknowledgments in their cus- 
tomary style — by begging for everything else they saw. 

Mat/ 28. — Captain McClelian has, by observations upon lunar dis- 
tances, determined the longitude of our last camp upon the creek to be 
100" 0' 45", which is but a sh.ort distance from the point where the line 
dividing the Choctaw territory from the State of Texas crosses Red 
river. The point where this line intersects Otter creek is mai'ked upon 
a large elm tree standing near the bank, and it will be found about four 
miles from the mouth of the creek upon t!ie south side, with the longi- 
tude (100° 0' 45°) and. the latitude (34° 34' 6°) distinctly marked 
upon it. 

Captain McClelian will start to-morrow morning for the purpose of 
running the meridian of the lOOtt degree of longitude to where it inter- 
sects Bed river, and will -mark the point distinctly. 

May 29, — After digging down the banks of tlie creek this morning, 
■we were enabled to cross the train and to resume our march up the 
river; our course led us towards the point where the river debouches 
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from the mountains, and our present encampment ia directly at thetiase 
of one of the peaks, near a spring of good water. Tliis itountain ia com- 
posed of huge masses of loose grinite rocL, throwa together insuchcoa- 
fusion that it ia seldom any portion can be seen in its original position. 
There are veins of quartz, greenstone, and porphyry running through 
the granite, similar to those that ehiracteiizetlie gold-bearing formation 
of California, New Mexico, and el&ewheie This fact, in connexion with 
o«r having found some small pai tides of gold m the detritus along the 
bed of Otter oreek, may yet lead to the discovery of important auriferous 
deposits in these mountains. Among the border settlers of Texas and 
Artanaaa an opinion has for a long time prevailed that gold was abun- 
dant here, and several expeditions have been organized among them for 
the purpose of making examinations, hut the Indians have opposed their 
operations, and in every 'instance, I believe, compelled them to abandon 
the enterprise and return home, so that as yet no thorough examination 
of the mountains has ever been made.* 

We find blackberries, raspbenies, gooseberries, and currents growing 
upon the mountains, and this is the only locality west of the Cross Tim- 
bers where I have seen them. Grap^ and phima are also abundant here, 
as elsewhere, upon Upper Red river. The grapes are rather smaller than 
our fox-grapes, are sweet and juicy when ripe, and I have no doubt 
would make good wine: they grow upon small bushes about the size of 
ouvrani-bushes, standing erect like them, and are generally found upon 
the most sandy soil, along near the borders of the streams. The plums 
also grow upon small bushes from two to six feet high, are very large 
and sweet, and in color vary from a light pink to a deep crimson ; they 
are the Chicasaw plum, (Prunus chicasa.) 

May 30. — Captain McClellan returned this morning, havmg traced the 
meridian of the 1 00th degree of wgst longitude to where it strikes Red river. 
This point he ascei'tained to be about sis miles below the junction of the 
two principal branches, and three-fourths of a mile below a small creek 
which puts in from the north upon the left bank, near where the river 
bends from almost due west to north. At this point a cotton-wood tree, 
standing fifty feet from the water, upon the summit of a sand hill, is 
blazed upon. four sides,facing north, south, east, and west, and upon 

' SpecimeDS of quartz and black Band irere coHocted in the mountains ; and 
from the presence of hjdrated peroxide of iron and iron pyrites in the quartz, 
and from its Bhrniarity to tie gold-bearing quarta of California, we were indneed 
to hope that it might contain gold, hut a rigid analjeia bj Prefeaeor Shepharddid 
not detect any trace of the precious metal. 
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tlieee faces will be found the following' inscriptions : upon tlie noilL 
Bide, "Texas, iOO° longitude;" upon tLe south side, " Choctaw Nation, 
100° longitude;" upon the east side, "Meridian of 100°, May 29, 1852;" 
and upon tho west side Captain McClellan marked my name, with the 
date. At the base of the sand-hill will he found four cotton -wood trees, 
upon one of which is marked " Texas," and upon another will be found 
inscribed " 20 miles from Otter creek." 

Red river at this place is a broad, shallow strcajn, six Tiundred and 
fifty yards wide, running over a bed of sand. Its course is nearly duo 
west to the forks, and thence the course of the south branch is WNW. 
for eight miles, when it turns to nearly NW. Tho two branches are 
apparently of about equal magnitude, and between them, at the conflu- 
ence, is a very high bluff, which can be seen for a long distance around. 
We are encamped to-night near two mountains, about three mil^ from 
theriver,andonemile west of the head of the west branch of Otter creek, 
near a spring of pure cold water, which rises in tho mountains and runs 
down past our camp. Our road leads along near the creek valley, which 
is from one to two miles wide, with a very productive soil, covered with 
a dense coating' of grass, and skirted with a variety of hard timbar. 

May SI. — Our course tonjay was northwest until wo eneonnterod a 
bold running stream of good water, forty feet wide and three feet deep, 
flowing between very high add almost vertical red clay banks, through 
a broad, flat valley about two miles wide, of a dark alluvial soil, tho 
fertility of which is obvious from tho dense vegetation which it sup- 
There is a narrow fringe of pecan, elm, hackberry, black walnut, and 
cotton-wood, along the banks of the creek; but the timbei' is not so 
abundant, or of as good a quality, as that upon Otter creek. The 
ahrupt banks made it necessary for us to let our wagons down with 
ropes. Wo, however, crossed in a short time, and marched about three 
miles further, encamping near a small spring of good water, where tho 
wood and grass were abundant. 

From the circumstance of having seen elk tracks upon the stream we 
passed in our march today, I have called it " Elk creek." I am in- 
formed by our guide that five years sinc« elk were frequently seen in 
the Witchita mountains ; but now they are seldom met with in this part 
of the country. 

The deer and antelopes still continue plenty, but turkeys are scarce. 
One that our greyhounds caught to-day is the first we have seen for 
several days. The pinnated grouse, quail, lark, mocking-bird, and 
swallow-tailed fiy-catcher, are also frequently seen. 
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June 1 . — During our march to-day we passed, along the borders of a 
swift running rivulet of clear water, wliieli issues from springs .in the 
mouittains, and is filled with a multitude of fish. We also passed near 
the base of a very prominent and symmetrical mountain, which can be 
seen for twenty miles upon our route, and is a most excellent landmart. 
Several of tte gentlemen ascended this peak with the barometer, and 
itfl altitude, as thereby indicated, is seven hundred and eighty feet above 
the base. 

Captain McCiollan has called this "Mount Webster," in honor of our 
great statesman ; and upon a rook directly at the summit he has chiselled 
the names of some of the gentlemen of the party. The valleys lying 
between many of theso mountains have a soil which is arable in the 
highest degree. They are covered with grasses, which our animals eat 
greedily. There are also many springs of cold, limpid water bursting 
out from the granite rocks of the mountains, and flowing dowQ through 
the valleys, thereby aifording us, at all times, a most delicious beverage, 
where we were led to believe, from the representations of the Witohitas, 
we would find only bitter and unpalatable water. ITiis is an unexpected 
luxury to us, and me now begin to cherish the hope that all the discour- 
aging accounts of those Indians may prove equally erroneous. 

Taking an old Comanche trail this morning,! followed it to a naiTow 
defile in the mountains, which led me up through a very tortuous aud 
rocky gorge, where the well-worn path indicated that it had been trav- 
elled for many years. It presented a most wild and romantic appearance 
as we passed along at the base of cliffs, which rose perpendicularly for 
several hundred feet directly over our heads upon either side. We saw 
ih t k f 1 Ik th t had passed the defile the day previous. 

Aft th m t ns, we descended upon the south side, where 

w i d th fl " g directly at the base ; and after ascending it 

ab t tw m 1 1 t a po t where 't again divided into two 

n ly 1 1 b h Th water n the south branch (which I have 
aU 1 8 It F k ) I tte and npalatable and when taken into the 
t m h p d es whereas that n the other branch, although 

n t tir ly f fr It can be sed n cases of great extremity. 

Th CO p d It g f ora ihe m t re f the water in the two 
b hblwth fl ceis very disagreeable to the taste. The 

n tl > h wh h I p J e to ascend, is, near the junction, one hun- 
dd dfi ft dad three feet deep, with a very rapid current, 
a d tl w t f n h I ght r color than that in the Salt Fork. Three 
ml b 1 w th f k, b tw n the river and the base of the mount, 
a s, th g f p st-oak timber, which Captain McOleUan, 
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wbo examined it, estimates to cover an area of four or five liundred 
acres. This is well suited for building purposes, being large, tall, and 
straight. There is also an extensive tract of mezquite woodland near 
our camp, 

Ono of the Delawares caught two bear onbs in the mountains to-day; 
one of %yliieh he brought in hia aims to camp. As the mountain chain 
ci'oases the river near hero, and runs to the south of our course, we shall 
leave it to-morrow, and launch out into the praiiio before us, following 
up the bant of the rivei', which appears to flow through an almost level 
and uninterrupted plain, as far as the eye can extend. I have provided 
water.casks of sufficient capacity to contain water for the command for 
three days. I shall always have them filled whenever we find good 
water ; and I hope thereby to be enabled to reach the sources of the 
river without much suffering. I cannot leave these mountains without 
a feeJing of sincere regret. The beautiful and majestic scenery through- 
out the whole extent of that portion of the chain we have traversed, 
with the charming glades lying between them, clothed with a luxuriant 
sward up to the very bases of the almost perpendicular and rugged 
sides, with the many springs of delicious water bui'sting forth from the 
solid walla of granite, and bounding along over the debris at the base, 
forcibly reminds me of my own native hills, and the idea of leaving 
these for the desert plains gives rise to an involuntaiy feeling of jnelaa- 
choly similar to that I have experienced on leaving home, 

June 2. — We left our last night's camp at 3 o'clock this morning, 
and taking a course nearly due west, emerged from the mountains out 
info the high level prairie, where we found neither wood nor water until 
we reached our present position, about half a mile from Red river, upon 
a small branch, with water standing in holes in the bed, and a few small 
trees scattered along the banks. The latitude at this point is 35° 3'; 
longitude, 100" 12'. 

On leaving the vicinity of the mountains, we immediately strike a 
different geological formation. Instead of the granite, we now find 
carbonate of lime'and gypsum. The soil, except upon the stream, is 
thin and unproductive. The grass, however, is everywhere luxuriant. 
Our animals eat it eagerly, and are constantly improving. Near our 
encampment there are several round, conical-shaped mounds, about fifty 
feet high, composed of clay and gypsum, which appear to have been 
formed from a gradual disintegration and washing away of the adjacent 
earth, leaving the sides exposed in such a manner as to exhibit a very 
perfect representation of the diflerent strata. 
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Juni 3. — We were in motion again at 3 o'clock this morning, our 
course leading us directly towards a very promiceat range of hills 
situated upon tlie north bank of Red river, and immediately on the 
crest of the third terrace or bench bordering the river valley. Tlieir 
peculiar formation, and very extraordinary regularity, give them the 
appearance, in the distance, of gigantic fortifications, capped with bat- 
tlements of white marble. Upon examination they were found to con- 
sist of a basis of greea or blue clay, with two super-strata of beautiful 
snow-white gypsum, from five to ftfteen feet in thickness, resting hori- 
zontally upon a sub-stratum of red clay, with the edges wholly exposed, 
and so perfectly symmetrical that one can with difficulty divest himself 
of the idea that it must bo the work of art, so much does it resemble 
masonry. In many places there are perfect representations of the re- 
entering angles of a bastion front, with the glacis revetted with turf, and 
sloping gently to the river. Several springs issue from the blufis, and 
(as I have always found it to be the case in the gypsum formation) the 
water is very bitter and disagreeable to the taste. 

I am inolined to believe that this same formation extends in a south- 
westerly direction from the Canadian river to this place, as I passed 
through a belt of country upon that stream somewhat similar to this, 
and in a position to be a continuation of it. We crossed the river near 
the lower extremity of the blufft, at a point where we found it fifty 
yards wide and sixteen inches deep, with a current of three miles per 
hour, running over a bed of quicksand. We passed without difiiculty 
by keeping the animals in rapid motion while in the stream, and en- 
camped upon the high bluff on the south side. By following up the 
course of a ravine in the side of the gypum bluffs, where there were 
detached pieces of copper ore, we discovered a vein of this metal which 
proved to be the " green carbonate," but not of so rieh a ohai'acter as 
that we had seen before. At this point we are nearly opposite the 
■western extrenaity of the ohain of Witchita mountains,* 



* Professor Shephard's aaalyaie of a specimen of the sub-aoil iWim the valley of 
the river near our camp on the third June, givea the following reault: 

Siiios 79 30 

Peroxide of iron 8. S.'i 

Alumina ■ ..- 1. 50 

Carbonate of lime !■ 10 

Sulphate of lime, with atrong tracea of snlphate of aoda and chloride of 

aodium 4.65 

Water ^'fiO 

100.00 
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June 4.-— We made an early start this morning, and travelled in the 
direction of a chain of blufis which appeared to iis to be upon the 
branch of the river we were ascending ; but on reaching them we found 
ourselves upon a creek running towards the Salt Fork, the bluffe of 
which we could see from the top of an eminence near the creek, about 
eight miles clistant. 

To regain our rotite we were oblige<l to turn directly north, and 
mai'ch about six miles in this direction, when we again came in sight of 
the main North Fork. In our route we have passed near several hills 
of similar formation to that of the gypsum blufTa before described. Sul- 
phate of lime is found in large quantities throughout this section, and 
occurs in various degrees of purity, from tte common plaster of Paris 
to the most beautifully transparent solenite I have ever seen. I ob- 
served several Bpecimens, from one to two inches in thickness, that were 
as absolutely colorless and limpid as pure water. 

We are encamped upon the elevated prairie near a clump of trees, 
where we find water standing in pools. "We have found the grass 
abundant, and the water and wood sufficiently so for our purposes at 
all our camps since we left our visitors the Witchitas. 

As I was riding to-day witb one of our Delay aies, about three miles 
in advance of the train, we suddenly (as we rose npon an emmence in 
the prairie) came in sight of four buffalo cow& with calves, very quietly 
grazing in a valley below us. We at once put spurs to our horses, and, 
with out rifles in readiness, set out at a brisk gallop in pursuit ; but, un- 
fortunately, they had " the wind" of us, and were instantly bounding 
off over lie hills at full speed. We followed them about three miles, 
but as ttey were much in advance at the outset we could not overtake 
them without giving our horses more labor than we cared about, and so 
abandoned the chase. Our greyhounds caught two young deer upon 
tbe open prairie to-day, and they have had several chases in pursuit of 
the antelope, but have not as yet been able to come up with them. The 
latitude of our present position is 35° 15' 43", 

Jttne 5. — After marching nearly a mile from our last camp, we 
crossed a running brook of clear water, which had a slightly sulphurous 
taste and odor. It rises in the hills to the southwest and runs rapidly, 
like a mountain stream, into the main river. The appearance of this 
stream reminded me so forcibly of some I have seen in the mountains 
of Pennsylvania, that I searched it faithfully, expecting to see the' 
spotted trout, but only found a few sun-fish and minnows. 

From this brook to our present position, the country we traversed 
was exceedingly monotonous and uninteresting, being a continuous sue- 
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cession of tiarrHii saiHl-hills, producing no otliPr herbage than the arte- 
misia, and a, dense growth of dwarf oak hushes, ahout eighteen inches 
Ugh, which seem to have attained their full maturity, and bear an 
abundance of small acorna. The same bush is frequently met with 
upon the Canadian river, near this lont^tiide, and ia always found upon 
a very sandy soil. Our camp is in the river valley near a large spring 
of sulphurous water, in the midst of a grove of cotton-wood trees. 
Upon a oreei: we passed to-day on the opposite bank of the rlvor we 
noticed pecan, elm, hackberry, and cotton-wood trees. The grass stall 
continues good, and the water of the main river, although not good, 
can be used. The bed of the river is here one hundred yards wide, 
with but little water passing over the surface, being mostly absorbed by 
the quicksands. Our Indians brought in three deer this evening, and 
the greyhounds have caught a fuH-grown doe in a ftur chase upon the 
open prairie. We occasionally see a few turkeys, but they are not as 
abundant as we found them below here. There areseveral varieties of 
birds around our camp — among which we saw the white owl, meadow- 
lark, mocking-bird, king-bird, swallow, swallow-tailed fly catcher, and 

June 6. — Starting at S o'clock this morning, we crossed the river 
near our last camp, and passed over a very elevated and undulating 
prairie for fen miles, when we reached a larg^ creek flowing into Red 
river, whicb, in compliment to my friend, Mr. J. R, Suydam, of New 
York city, who accompanied the expedition, I have called "Suydam 
creek." It is thirty feet wide; the water clear, but slightly brackish, 
and flows rapidly over a sandy bed between abrupt clay banks, which 
are fringed with cotton-wood trees. As the watei' in the main river 
. near our camp is very bitter, we were obliged to make use of that in 
the creek. 

Above our present encampment there appears to be a range of sand- 
hills, about three miles wide, upon each side of the river, which are 
covered with the same herbage as those wo passed below here. 

We have seen tie trail of a large party of Comanches, which our 
guide says passed here two days since, going south. I regret that we 
did not encounter them, as I was anxious to make inquiries concerning 
our onward route. These Indians were travelling with their families. 
Upon a war expedition they leave their families behind, and never catry 
lodges, encumbering themselves with as httle baggage as possible. On 
the other hand, when they travel with their families, they always carry 
all their worldly effects, including their portable lodges, wherever they 
go ; and as they seldom find an encampment upon the prairies where 
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poles foi tlie frame work of tlie IwlgLS wd bo procured, they mvariabiy 
transpott them hom plot* to place, by attaching them to eaih side of 
the pack horses, with one end traihng upon the ground The^e leave 
parallel tnirks upon the sott earth after they have passed, and enable 
one at once t • dptcrinino whether the tia.iI is made hy a war party or 
otherwise The Comanches during the past yeai, hive not been 
fiiendl} with the DeUwares andbhawnees, and tUhough theie has aa 
yet been no oiganizei demonstration of hostilities they have secretly 
killed seiLiil men, and in consequence our hunteia entertain a feeling 
of revenge towaids them They honevei go out alone every day upon 
their hunls, are frequently six or eight miles fi'om the command, and 
seem to have no feare of the Comanches, as they are liable to encounter 
them at any moment; and being so poorly mounted that thoy could 
Dot escape, their only alternative would be to act on the defensive. I 
have cautioned them upon tlie subject several times, but they say that 
they are not afraid to meet any of the praii-ie Indians, provided the 
odds are not greatei' than six to one. They are well armed with good 
rifles — (be use of which they understand perfectly — are intelligent, 
active, and brave, and in my opinion will ere long take ample satisfac- 
tion upon the Comanches for every one of their nation that falls by 
their hands. 
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BUFFALO CHASE 



CHAPTER IV. 



June 1. — Taking two of tiie Indiana this morning, I went out for tie 
purpose of making an examination of the surrounding coiintiy and 
ascertaining whether good water could be found upon our route for our 
next encampment. We iiad gone about three miles in a westerly direc- 
tion, when we struck a fresh buffalo track leading north ; thinking we 
might overtake him, we followed up the trace until we came near the 
summit of an eminence upon the praiiie, when I sent one of the Indians 
(John Bull) to the top of the hill, which was about one-fourth of a mile 
distant, to look for the animal. He had no sooner arrived at the point 
indicated than we saw him make a signal for ua to join him, by riding 
around rapidly several times in a ciicle and immediately putting off at 
full speed over the hills. We set out at the same instant npon a smart 
gallop, and on reaching the crest of the hill discovered the terrified 
animal fleeing at a most furious pace, with John Bull in hot pursuit 
about five hundred yards behind him. As we followed on down the 
prairie we had a fine view of the chase. The Delaware was mounted 
upon one of our most fractious and spirited horses, that had never seen 
a buffalo before, and on coming near the animal he seemed perfectly 
frantic with fear, making several desperate surges to the right and left, 
any one of which must have inevitably unseated hisrider had he not been 
a most expert and stilfu! horseman. During the time the horse was 
plunging and making such .efforts to escape, John, while he controlled 
him with masterly adroitness, seized an opportunity and gave the buffalo 
the contents of his rifle, breaking one of his fore-legs, and somewhat 
retarding his speed; he still kept on, however, making good running, 
and it required all the strength of our horses to bring ua alongside of 
him. Before we came up our most excellent hunter, John Bull, had 
recharged his rifle and placed another ball directly back of the shoulder ; 
but so tenacious of his life is this animal, that it was not until the other 
Delaware and myself arrived and gave him four additional shots, that 
we brought him to the ground. Packing the best pieces of the meat 
upon our horses, we went on, and in a few miles found a spring-brook, 
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in which there was an abundance of good water, where I determined to 
make our next encampment. On our return we saw a pack of wolves, 
with a multitude of ravens, making metry over the carcass of the huffalo 
■we had killed in the morning. 

Thinking that the Comanohes, whose trail we had seen jesterday, 
might possibly be encamped within a few miles of us, I this morning 
directed Captain McClellan to take the interpreter and follow the trace. 
After going about fifteen miles he found one of their camps that had 
been abandoned two days previous ; and as there was no prospect of 
overtaking them he returned, after ascertaining that they were traveUing 
a southerly course towards the Brazos river. 

In many places above the Witohita mountwna we have found drift of 
quartz and scoria, but the boulders of greenstone, granite, and porphyry, 
were only seen below the upper end of the range ; and the nearer we 
approached the mountains from below, the larger and more angular 
became the fragments, until, on reaching near the base, laj^e angular 
pieces nearly covered the surface of the ground, thereby leading ua to 
tlie conclusion that here is the source of the boulders we have seen 
below the mountains ; whereas the drift found here must come from 
above, as we have yet discovered no igneous rocks in place since we left 
tJie mountains. The formation here is a dark limestone overlaid with 
loose scoria. The earth upon the stream is highly arenaceous, and the 
soil poor. The grass, however, as we have found it everywhere upon 
Eed river and its tributaries, is of a very superior quality, consisting of 
several varieties of grama and mezquite. 

The range of the grama grass, so far as my observations have ex- 
tended, is bounded on the north by near the parallel of 36°nortb. latitude, 
and on the east by about the meridian of 98° west longitude. It ex- 
tends south and west, as far as I have travelled; it appears, however, to 
flourish better in about the latitude of 33° than in any other. As there 
is generally a drought on these 'prairies from about the 1st of May to 
the middle of August, it would appear that the particular varieties of 
grasses that grow here do not require much moisture to sustain them, 

June 8. — Our route to-day has been over a rolling prairie, in many 
places covered, with the dwarf oak bushes before mentioned. We are 
encamped upon a creek of clear and whol^ome water, which Dr. Shu- 
mard has named " Loess creek," from the circumstance that the soil 
upon the stream contains a deporit of land and fteah-water shellsi 
among which are found those of Pupa muacorum, Succiena ehngata, 
and Hd'n ptebelum, forming a pulverent grayish loam similar to the 
loess found upon the ELiue. 
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No fossils were seen in this silt, but our time would not admit of 
making a very thorough examination of the locality. Specimens of tlie 
sliells were, however, procured, to accompany our collection, and were 
found to he similar to those dcsciihed hy Lyell as occuning in Europe. 
The creek is twenty feet wide, and eight inches deep ; runs rapidly 
tetween low banks, with only a few ootton-wood and elm trees upon 
them. There are also some few small knots or clumps of trees upon the 
elevated prairie lands in the vicinity. The observations for latitude at 
this point give the result, 35° 24' 60°. 

June 9. — At half-past 2 o'clock this morning we were en, route 
again over a very elevated prairie iom sii miles, when we arrived in the 
valley of a fine stream of pure water, twelve feet wide, and one foot dfep, 
with a rapid current. This stream is frmged by large cotton wood 
trees along the banks, and tke grass in tbe valley is most excellent, 
coDsisting of the mezquite and wild rye, which our animals aie very 
fond of. From the fact of the water being so gooi in this stream, we 
called it Sweet-water creek. The valley is bordeied upon ea^'b =ide by 
bluffs from ten to forty feet high ; the soil a leddish loam, ind quite 
productive, being somewhat similar in appearance tothitm the bottoms 
of Eed river below the confluence of the Witchita, where the most 
abundant crops are produced. 

As we ascend the river, we have conclusive evidence of the falsity of 
the representations of our visitors, the Witchitas, It will be remembered 
they told us that the entire country was a pertettly desolate waste, 
where neither man nor beast couid get subsistence, and that theie was 
no danger front Indians, as none ever resoried to this section of Eed 
river. Their statements have proved false in every particular, as we 
have thus far found the countiy well watered, ihe soil in many places 
good, everywhere yielding an abundance of the most nutritious grasses, 
with a great sufficiency of wood for all the purposes of the traveller. 

There are several old camps near us, which appear to have been occu- 
pied some two or three weoiis since by the Comanches ; the grass where 
their animals have grazed is not yet grown up- 
Red river, which is about six miles distant fi-om our present position, 
is eighty yards wide, with but a very small portion covered with water, 
running over the quicksand bed. The banks upon eaeh side are ftom 
four to ten feet high, and not subject to 'inundation. The valley is 
here about half a mile wide, shut in by sandy bluffs thirty feet high, 
which form the border to a range of sand-hills extending back about 
five miles upon eaoh side of the river. The soil in the valley is sandy 
and sterile, producing little but scattering weeds and stunted brush. 
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Juni 10. — Our course to-day has been almost due west, up the north 
bank of Sweet-water creek. The country upon each side of the valley 
is high and gently undulating, and the geological formation has changed 
from deep-red sandstone to carboniferous limeskme. 

The weather for the last four days has been very cold, as will be seen 
&om the meteorological tables appended ; indeed, I think I have never 
in this latitude feaown the thermometer to range as low at this season. 
Upon the plains where I have heretofore travelled during the summer 
months, a strong breeze has g;enerHlly sprung up about 8 o'clock in the 
morning and lasted until after night, reaching its maximum intensity 
about 3 o'clock in the afternoon. This breeze comes from the south, 
and generally rises and subsides with as much regularity as the sea- 
breeze upon the Atlantic coast, which fact has given rise to the opinion 
that it comes from the Gulf of Mexico, These cool and bracing winds 
temper the atmosphere, heat«d to intensity by fbe almost vertical rays 
of the sun, rendering it comfortable and even pleasant in midsummer. 
Observations were made this evening for the determination of latitude, 
and fbe result showed, 35° 26' 13". 

Jime 11. — We crossed Sweet-watei creek at 3 o'clock this morning, 
and, keeping back upon the high prairie bordering the valley,, travelled 
eight miles in nearly a west course, when we crossed two fresh Indian 
trails, which, from the circumstance of there being no trace of lodge- 
poles, our guide pronounced to have been made by war parties ; and he 
states that he has during the day seen four Indians upon a hill in the 
distance taking a look at us, but that they turned immediately on seeing 
him and galloped off. The fact of their not being disposed to commu- 
nicate with us looks suspicious, and they may have hostile intentions 
towai'ds us ; but with our customary precautions, I think we shall be 
ready to receive them, either as friends or enemies. 

Oufusual meth d f mj ' g is, where we can find the curve of a 
creek, {which has n Uj b the case,) to place ourselves in the con- 
cavity, with the w g and t ts extending around in a semi-circle, 
uniting at each t m ty f th curve of the creek, so as to enclose a 
sufficient space f tb n m d ; thus we are protected on one side 
by the creek, and p n th th by the line of wagons and tents. Im- 
mediately after reaching our camping- gi'ound, all the animals are turned 
out to graze, under charge of the teamsters, who are armed, and remain 
constantly with them, keeping them as near the command as the supply 
of grass will pennit. We generally commence the day's march about 
3 o'clock in the nioming, and are ready to encamp by 11 o'clock; this 
^ves ample time for the animals to graze before night, when they are 
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driven into camp. Tho horses and mules are picketed within tho en- 
closure, while the oxen are tied up to the wagons ; sentinels are then 
posted upon each side of the encampment, and kept constantly walking 
in such directions that they may have tho animals ooatinually in view. 

Many have supposed that cattle in a journey upon tlie plains would 
perform hetter and keep in better condition by allowing them to graae 
in the morning before starting upon the day's march, which would in- 
volve the jiecessity of travelling during the heat of the day. These 
persons are of opinion that animals will only leed at particular hours of 
the day, and that tho remainder of the day must be allotted them for 
rest and sleep, and that unless these rules are adhered to> they will not 
thrive. This opinion, however, is, I think, erroneous, and I also think 
that cattle will adapt themselves to any circumstances, so far as regards 
their working hours and their hours of rest. If they have been accus- 
tomed to labor at particular hours of the day, and the order of things 
is at once reversed, the working hours being changed into hours of rest, 
they may not do as well for a few days, but they soon become accus- 
tomed to the change, and eat and rest ss well as before. 

By starting at an early hour in the morning during the summer 
months, the day's march is over before it becomes very warm; whereas, 
(as I have observed,) if the animals are allowed time to graze before 
starting, the march must continue during the middle of the day, when 
the animals (particulavly oxen) will suffer much from the heat of the 
sun, and, so far as my experience goes, will not keep in as good condi- 
tion as when the other plan is pureued. I have adopted this course from 
the commencement of our journey, and our oxen have continued to im- 
prove upon it. Another and very important advantage to be derived 
from this course is found in the fact that the animals, being tied up 
during the night, are not liable to be lost or stolen. 

The country over which we are now passing, except directly in the 
valleys of the streams, is very elevated and undulating, interspersed with 
round conical hills, thrown up by the winds, with the apices very acute ; 
the soil, a light gray sand, producing little other vegetation than weeds 
and dwarf oaks. 

The creek up which we have been travelling runs almost parallel to 
Eed river, and affords us.fine camping -pi aces at any point. 

From the very many old Indian camps that we have seen, and the 
numerous stumps of trees which at different periods have been cut by 
the Indians along the whole course of the creek, we infer that this is, 
and has been for many years, a place of frequent resort for the Comau- 
ches, and I have no doubt they could always be found here at the time 
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the liiiffaloes are passing back and forth in tlieir migrations during the 
spring and winter. 

Tho partiea of Indiana whose trails we crossed in our march to-day 
were going south, and not having their famihes with thena, our inter- 
preter infers that they are bound for Mexico upon a foray. Had we 
met them and learned that such was their intention, we might perhaps 
have dissuaded them from proceeding' further. They may have seen 
our trail : if so, and they are friendly, they will visit ua. Should they 
not corae in, however, I shall send out an Indian after them to ascertain 
where they encamped and the time they left. In consequence of their 
known hostility, our Delawares are getting somewhat cautious about 
encountering them. The interpreter says he would not be afraid to 
meet five or six, but thinks he would avoid a greater number. I directed 
him, in. the event of his meeting a party, to invite them to come to camp, 
as I had a talk for them. He replied, " Suppose he want to kill nie— I 
not tell him." 

This man has often, been, among the prairie Indians, understands their 
language and character well, and the moment he sees a trail made by 
theffl, or an old deserted camp, he at once determines of what nation 
they were ; the number of horses and mules in their possession ; whether 
they were accompanied by their families, and whether they were upon 
a war expedition or otherwise ; as also the time (within a few houre) of 
their passing, with many other facts of importance. 

These faculties appear to be intuitive, and confined exclusively to the 
Inflian: I have never seen a white man that could judge of these mat- 
ters with such certainty as they. For example, upon passing the trail of 
the Indians to-day, one of our Delawares looked for a moment at the 
foot-prints, picked up a blade of grass that had been crushed, and said 
the trail was made two days since, when to us it had every appearance 
of being quite fresh ; subsequent observations satisfied ua that he was 
correct. 

Upon another occasion, in riding along over the prairie, I saw iri the 
sand what appeared to me to be a bear-track, with the impression f{ all 
of the toes, foot, and heel; on pointing it out to one of the Indians, he 
instantly called my attention to some blades of grass han^ng about ten 
inches over the marks, and explained to me that while the wind is blow- 
hese blades are pressed towards the earth, and the oscillation there- 
by produced had scooped out the light sand into the form I have men- 
tioned. This, when explained, was perfectly simple and intelligible ; 
but I am very much inclined to believe the solution of it would have 
puzzled the philosophy of a white man for a long time. 
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A few such men as tlie Dekwares attached to each company of troops 
upon the Indian frontier would, hy their knowledge of Indian character 
and habits, and their wonderful powers of judging of country, following 
tracks, &c,, (which soldiers cannot be taught,) enable us to operate to 
much better advantage against the prairie tribes. In several instances 
■when we have had our animals stray away from camp, I have sent aii 
or eight teamsters for tKom, wlio, after searcHng a long time, would 
often return unsuccessful. I would then send out one Indian, who would 
make a circuit around the camp until he struck the tracks of tho lost 
animals, and following them up, would invariably return with them in 
a short time. In this way their services are almost indispensable npoa 
an expedition like onra. 

Ju-n^ 12.-— Out course to-day was very nearly due west, up the left 
bank of S weet- water creek, until, within about three miles of our present 
position, we turned with the course of the stream more northwardly. 

The country we passed over was similar to that of yesterday, but not 
so sandy or so heavy upon our teams. We came in sigtt of a line of 
high bluffs this morning, which were apparently about ten mUes to the 
northwest of us. They are very elevated, and present much the appear- 
ance of the borders of the great Staked Plain, or the "Llano estaoado" 
of the Mexicans. 

On reaching camp we found that a large party of Indians, with very 
many animals, had been encamped here about two weeks since. Nu- 
merous trails and horse tracks were seen in every direction, and their 
animals have cropped the grass for a long distance around. 

Their lodges were pitched near our camp, and our guide ; 
them to have been Kloways. On ini^uiring how he could distinguish a 
Kioway from a Comanche camp, he said the only difference was that 
the former make the holes for their fires about two feet in diameter, 
while the latter only make them about fifteen inches, 

A community of beavers have also selected a spot upon the creek 
near our camp, for their interesting labors and habitations. I know of 
no animal concerning which the accounts of travellers have been more 
extraordinary, more marvellous or contradictory, than those given of 
the beaver. By some he is elevated in point of intellect almost to a 
level with man. He has been said, for instance, to construct houses, 
with several floors and rooms ; to plieter the rooms with mud in such 
a manner as to make smooth walls, and to drive stakes of six or eight 
inches in diameter into tho ground, and to perfoi-m many other astound- 
ing feats, which I, am inclined to believe are not supported by credible 
testimony. Laying aside these questionable statements, there is quito 
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sufBment in tlic natural history of the beaver to excite oiii' wonder and 
sdmiration. For instance, at this place, upon an examination of the 
dam they have constructed, I waa both astonished and delighted at the 
wonderful sagacity, skill, and perseverance which they have displayed. 
Iq theaelectioa of a suitable sight, and in the erection of the structure, 
they appear to have been guided by something more than mere animal 
instinct, and have exhibited as correct a knowledge of hydrostatics, and 
the action, of forces resulting from currents of water, as the most scica- 
tific millwright would have done. Having chosen a spot where the 
banks on each side of the creek were narrow and sufficiently high to 
raise a head of about five feet, they selected two cotton-wood trees about 
fifteen inches in diameter, situated above this point, and having an in- 
riination towards the stream : these they cut down with their teeth, (as 
the marks upon the stumps plainly showed,) and, floating them down to 
the position chosen for the dam, they were placed across the stream 
with an inclination downward, uniting in the centre. This formed the 
foundation upon which the superstructure of brush and earth was placed, 
ki precisely the same manner as a brush dam is made by our mill- 
wi'ights, with the bushes and earth alternating and packed closely, the 
butts in all cases turned down tjie stream. After this is raised to a 
sufBcient height, the top is covered with earth, except in the centre, 
where there is a sluice or waste-wier, which lets off the superfluous water 
when it rises so high as to endanger the structure. In examining the 
results of tbe labore of these ingeni u ^ d p d t occurred to me 
that the plan of erecting our brush dm m t ha e been originally 
suggested from witnessing those of th b a r^ th y are very similar. 
I watched for some time upon the ba ks f th pond, but could see 
none of the animals, I presume th y th nk w make too much noise 
in our camp to suit them, and deem it m t p udent to remain 'concealed 
in their sub-marine houaea. 

I observed one place above the pond where they had commenced 
another dam, and had progressed so far as to cut down two trees <m 
opposite sidea of the creek ; but as they did not fall in the right direction 
to suit their purposes, the work was abandoned; As the course of Sweet- 
wafer creek turns too much to the north above here, we shall leave it ; 
and it is with much regret that we are obliged to do so, as it has 
afforded us the best offering water, with good grass and wood, for five 
days. 

Jwne 13. — Leaving the command this morning encamped upon 
Sweet-water creek, I made a trip to Eed river, which is about six miles 
in a Bouthweat direction ; it waa one hundred yards wide where we 
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Btruck it, witli but a very smaO portion covered with watei', and, vety 
much to our aBtonistment, for the first time, upon tasting it, we found 
it free from salts. Following up the stream about a mile, we dJscoyered 
that this good water all issued from a small stream that put in. upon 
the north bant, and above this the bed of the main river was dry. As 
there is an incrustation of salt upon the bed of the river below the creek, 
where the water haa subsided after a high stage, I have no doubt but 
that the water above here will be found to be impregnated with salts, 
and that all the fresh water now found in the river comes fi'oni the 
ereet mentioned. 

Along the whole course of Red river, from Cache creek to this point, 
we find three separate banks or terraces bordering tbe river ; the first of 
which riaea from two to sis feet above the bed of the stream. The 
second is from ten to twenty feet high ; and the third, which forms the 
high bluff bordering the valley of the river, is from fifty to one hundred 
feet. The first bant is in places subject to inundation, and generally is 
from fifty to two hundred yards wide. The second is never submerged, 
and is from two to fifteen hundred yards wide. The third bant bounds 
the high prairie. We found the range of sand-hills still continuing 
along the river ; and we have constantly during the day been in sight 
of the line of bluffs which I supposed to be the border of the " Llano 
estaeado." We also passed the trail of a very large party of Indiaia, 
who were aseending the river before the last rain, (some two weeks 

After leaving the river on otir return to camp, we found two fine 
brooks of cold spring water, with good wood and grass upon them, and 
as they are in cur course, I propose to malio our neit camp upon one of 

Jv,iie 14. — M^ng an early start tliis morning, we travelled eleven 
miles in a westerly course, when we reached a very beautiful stream -of 
good spring water, flowing with a uniformly rapid cun'ent thi'ough a 
valley about a mile wide, covered with excellent grass. There is a heavy 
gi'owth of young cotton-wood trees along the borders of tie creet, and 
among them are found immense quantities of that pecufiar variety of 
grape T have before mentioned as growing in the sand-hi!!te along the 
valley of Red river. They grow here upon low bushes about four feet 
ligh, similar to those cultivated varieties that are trimmed and cut 
down in the spring. When growing near the trees they never rest 
upon fhem, like our eastern varieties of the wild grape, but sland 
separate and erect, like a currant-bush. 
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Tills creek appears to be a place of winter resort fji' large numbeis 
of the prairie Indiafls. We found many old camps along tho stream, 
and the ground for aereral miles was thickly strewn with cotton-wood 
sticks, the bark of which had been eat«n off by their animals. The 
prairie ti'ibes are in the habit of feeding their favorite horses witli tho 
cotton-wood bark in the winter; and, it is probably the abundance of 
this wood that has attracted them here. We found the stumps of the 
trees they had cut from year to year in various stages of decay — some 
entirely rotten, and others that had been cut during the past winter. 
Tlie fine mezquite and grama grass furnishes pasturage for their animals 
during a great part of the winter ; and the cotton-wood is a never-failing 
resort when the grass is gone. 

As we are now nearly opposite the country on the Canadian river 
occupied by the Kioway Indians, it is quite probable that some of that 
nation winter at this place; and I have no doubt but that they could 
he found here at any time during that season. I have called the creek 
Kioviay creek. 

Game is abundant in this vicinity ; and our hunters keep the entire 
command constantly supplied with fresh meat, so that we have not yet 
had occasion to kill one of our beef-cattle. Seven deer and one antelope 
were killed to day. For months previous to leaving Fort Belknap, with 
the exception of a few wDd onions, my men had eaten no vegetables. 
Some of tham had been attacked with scurvy, and all ware more or less 
predisposed to it, I have, therefore, been exceedingly anxious to take all 
possible precautions for warding off this most dreaded disease. As I 
had no anti-scorbutic, with the exception of a very few dried apples and 
a little citric acid, I was obliged to make use of everything the country 
afforded as a substitute for vegetables. I caused the men to eat greens 
whenever they could be obtained, with the green grapes occasionally ; 
and to-day we were so fortunate as to discover a fine bed of wild onions 
(a most excellent anti-scorbutic) upon some sand-hills over which we 
passed. A quantity were collected by the men and made use of freely. 



.d by Google 



KIOWAT ENCAMPME>fT. 



Jwne 15. — On asciunt of tiie morning hmi^ dirk in 1 tte clouds 
threatening ram, we ilid not lea\e cainp until d iv light tli it morning. 
"We, however, made a good di\'s miroh over a \*-ry hea\^ sandy 
country, and after crossing tlie mam iner, enwmped upon the ■aiutli 

During the day Tre crossed several small branches, in which we found 
good water ; and in several plawja n'horo tliere was timber upon them, 
we saw old Indian camps. At one place I noticed a large grove of 
cotton-wood which had been entirely enclosed with a brush fence by 
the Indiana ; this was probably made for the purpose of keeping their 
animals from straying away. 

On reaching the river we found that it had very much diminished in 
magnitude since we had last seen it It was now only fifteen yards 
wide, the water clear, and to the ti«te entirely free from salts. 

The herbage for the last twenty miles of ourmarcli has suflored much 
from drought, and the grass in many places npon the elevated lands is 
entirely burnt up. We, bowever, continue to find excellent grass in the 
valleys near the borders of the small streams, and upon the river itself. 
The only varietiw of timber that we find upon this part of Eed river are 
cotton-wood aud hackbevry, the former greatly predominating and of 
large dimensions. Indeed, I have never seen so much timber at any 
other plaee upon the plains, in this longitude, as we find here. 

We have had the line of high bluffs in sight before us all day, and 
we are now within a few miles of them. The geological formation 
through the country over which we are passing is a light-colored calcar- 
reous sandstone, covered with a drift of quartz and scoria. 

Near our prwent position, upon the opposite side of the river, there 
hasbeena very large band of Kioways encamped, about two weeks since, 
and their animals have cropped much of the grass for several miles 
around us. From the multitude of tracks that we see in every direction, 
there must have been an immense number of animals. On leaving here 
their course was south. 
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JuM 10. — Striking our tents at three o'cloot tJiis moiTiing, we fol- 
lowed wp the south bant of the river, which runs in a westerly course 
for eight miles, when it suddenly turns to tte southwest, and here the 
elevated bluffs which we have hfid in view for several days past approach 
the river upon each side, until there is but a narrow gorge or canon for 
the passage of the stream. These bluffs are composed of calcareous sand- 
stone and clay, rising precipitously from the banks of the stream to the 
height of three hundred feet, when they suddenly teimiuate in the 
almost perfectly level plain of the "Llano estacado." Here the river 
branches out into numerous ramifications, all running into the deep 
gorges of the plain. Taking the' largest, we continued up it, riding 
direcUy iu the bed of the stream for about five miles, when we reached 
the source of this branch of the river ; and by ascending upon the table- 
lands above, we could see the heads of the other branches which we had 
passed a few miles below. 

The latitude at this plaee as determined by several observations of 
Polaris, is 35° 35' 3', and the longitude 101° 55'. These results 
naake our position only about twenty-five miles from the Canadian river; 
and as I am anxious to det«raiiae how our observations conform to those 
we made in ascending that stream in 1849, 1 propose taking ten men, 
and leaving the main body of the command to guard our oxen and 
stores, to makea tidp in a due north course to the Canadian. This will 
BeiTo to show the connexion between that stream and a certain known 
point upon the head of the north branch of Rod river ; and is, in ray 
opinion, a geographical item which it is important to establish and con- 
firm by actual observation, particularly as the Canadian has by several 
travellers been mistaken for Eed river. 

At our encampment of this evening is the last running-water we 
Lave found in ascending this branch of Rod river. We are near the 
jimotion of the last branch of any magnitude that entere the river from 
the north, and- about three miles from the point where it debouches 
from the plains, in a grove of large cotton-wood trees upon the south 
bank of the river. Under the roots of one of the largest of these trees, 
which stands near ike river, and below all others in the grove, I have 
buried a bottle, oontaining the following memorandum; "On the 16th 
day of June, 1852, an exploring expedition, composed of Captain R. B. 
Mai'Cy, Captain G. B. McClellan, Lieutenant J, Updegraff, and Doctor 
G. C. Shumard, with fifty-five men of company D, fifth infantry, en- 
camped here, having this day traced the north branch of Red river to 
its sources. Accompanying the expedition were Captain J, H, Strain, 
of Fort Washita, and Mr. J. R. Suydara, of New York city." This 
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trc« ia blazed on the iiortli and cast sides, and mai'^kcd upon tlie nortli 
side with, a pencil as follows: "Exploring Expedition, June 16, 1852." 

An incident happened this evening, which for a, short time gave ua 
much uneasiness and alarm. It was caused by one of the gentlemen of 
the party walking out from camp alone without onr tnowledge, and 
remaining away about two hours before we discovered Lis absence. It 
was after dark when I first learned that lie was not in camp; and as 
there were many fresh, signs of Indians around, I wa§ fearful he had 
fallen into their hands, I immediately started out the Delawares in 
search of hiin, and ordered our six-pounder to be discharged, with 
muskets at short inteiTals, and at the same time made preparations for 
starting out myself; but no sooner had the cannon been fired than he 
made Lis appearance, in a state of much, excitement, and had evidently 
been greatly confused and alarmed, as is always the case with persona, 
who are lost He states that ho had gone out for the purpose of taking 
a short walk, and in returning over a hill, had lost sight of the camp ; 
that in endeavoi'ing to make his way back -he had become so much 
confused, that after night ho took ours for a Comanche camp, and dared 
not approach until ha heard the signal-gun. 

Juize 17 to 19. — On the 17th, accompanied by throe gentlemen of 
the party, with five soldiera and three Indians, I started in a northerly 
direction to go in search of the Canadian river. Onr route led us im- 
mediately out upon the elevated plateau of the Slaked Plain, where the 
eye rests upon no object of rehef within the scope of vision. 

Pursuing our way over this monotonous and apparently boundless 
plain for fifteen miles, our eyes were suddenly gladdened by the appear- 
ance of a 1 alley and bluffs before ua which I at once recognised to be 
upon the Canad in and after travelhng ten miles further, we found 
ourselves upon that stretm mikmg the entire distance from the Lead 
of Red rn er to the Canad an twenty five miles. This was a matter of 
much gratification and interest to us as it developed aild confirmed the 
accuracy cf ur calculations regarding the geographical position of the 
sources cf It(.d ii er The po nt where we struck the Canadian is at 
the n outh of a "^mall stream callel Sandy creek upon the map of the 
roadfom tort &m th to ?anta Fe This being near longitude 101° 
45', and latitude 35° 58', mates the calculations for the two positions 
approximate very closely. The formation upon the Canadian at this 
point is very similar to that upon the Kcd river, being composed of 
light-colored friable arenaceous limestone, resting upon a stratum, of red 
sand, with a sub-stratum of blue eUy; the whole overlaid by a drift 
of quartz, felspar, and agate. The soil upon the creek is a dark-brown 
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loam, covered with a heavy coating of wild rye and mezquite; and if 
the drought of summer did not prevent, would produce abundant crops. 
The only varieties of timber found h«e are the wild china, hackbeny, 
willow, and cotton-wood ; the latter, in some instances, gi'owing to an 
wiormous size. One tree, standing upon the creek near the Canadian, 
which we measured, was nineteen and a half feet in circumference at 
five feet above the ground. The Santa F6 road passes directly along 
the river bank at thii place and upon the north side of the river stand 
f tt d t es these are blazed, and the distance in a due south 

Cours t tl h al f K d river, with the date of our arrival there, 
ma k d p n f th m Having finished the examination of the 

n th b h f E d we propose turning to the south from this 

p nt, a d n th I vated prairie of the Stated Plain, shall en- 

d t ach th m ddl or Salt Fort, which we passed upon our left 

n th II t m ty of the Witchita range of mountains. The 

only [p h th t w ntertaio is, that we may suffer for water, "but 

shall keep our water-casks fllled whenever it is practicable. 

The grass upon the Staked Plain is generally a very short variety of 
mezquite, called buffalo grass, from one to two inches in length, and 
gives the plains the appearance of an inteiminable meadow that has 
been recently mown very close to the earth. 

I have never travelled over a route on the plains west of tlie C):os3 
Timbers where the water, grass, and wood were as good and abundant 
as upon tbe one over which our esploralions have led us. This has 
been to us a most agreeable surprise, as our friends, the Witchitas, had 
^ven ns to understand that we should find no wood, and nothing but 
sa]t water, in this section of country. I can account for their misrepre- 
sentations only on the ground that they did not wish us to go into the 
country, and took this course to deter us from proceeding further. 

Jane 20. — We made an early inarch this moraing, passing over the 
high hills bordering the river, and the broad swells of prairie adjoining, 
for twelve miles, when we reached the valley of a very beautiful stream, 
twenty feet wide, and six inches deep, running rapidly over a gravelly 
bed, through a valley about a mile wide, of sandy soil, with lai^ cotton- 
wood trees along the hanis. I have called this "McClellan's creek," in 
compliment to my friend Captain McClellan, who I believe to be the 
first white man that ever set eyes upon it. 

We were happy, on aiiiving here, to find the water perfectly pure and 
palatable ; and we regard ourselves as most singularly fortunate in having 
favorable weather. The rains of tlie last two days have made the 
atmosphere deliglitfully cool, and afford us water in many places where 
we had no reason to expect it at this season of the year. 
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During the middle of the day, wlien the earth and the adjacent strata 
of air had become heated by the almost verlJcal rays of the aim, we 
observed, as usual, upon tlie "Llano estaeado," an ineoEsaut tremulous 
motion in. tiio lower strata of the atmosphere, accompaiiied by a moat 
singular and illusive mii'age. This phenomenon, which so bitterly de- 
luded the French army in Egypt, and has been observed in many other 
places, is here seen in perfection. 

The very extraordinary refraotion of the atmosphere upon these eleva- 
ted plateaus, cauees objects in the distance to be distorted into the most 
wild and fantastic forms, and often exaggerated to many times their true 
size. A raven, for instance, would present the appearance of a man 
walking erect ; and an antelope often be mistaken for a horse or buffalo. 
In passing along over this thirsty and extended plain in a warm day, 
the eye of a stranger is suddenly gladdened by the appearance of a 
beautiful lake, with green and shady groves directly upon the opposite 
bank. His heart beats with joy at the prospect of speedily luxuriating 
in the (iool and delicious element before him, and he urges his horse 
forward, thinking it very strange that he does not reach the oasis. At 
one time he imagines that he has made a sensible diminution in the 
distance, and goes on with renewed vigor and cheerfulness ; then agtun 
he fancies that the object reeedea before him, and he becomes discouraged 
and disheartened. And thus he ridea for miles and miles, and still finds 
himself no nearer the goal than when he first saw it — when, perhaps, 
Bome sudden change in the atmosphere would dissipate the illusion, and 
discloses to him the fact that he had been following a mirage. 

June 21. — On leaving our camp of last night, we crossed the ereefe 
and continued a south course for about five miles, when we rose upon 
the crest of a very elevated ridge which divides the waters of the north 
from those of the middle or Salt Fort, the valleys of both of which can 
be seen from this pcsition. Descending upon the south side of the ridge, 
we encamped upon an afQuent of the south fork, which runs rapidly 
through a narrow valley in an easterly course. The water Is abundant, 
Mid free from salts. 

The geological formation upon this side of the dividing ridge is differ- 
ent from that upon the north side, being here a soft, coarse, friable, con- 
glomerated sandstone, enclosing asmall drift of quartz, felspar, mica, and 
serpentine. The country in this vicinity is much broken and cut up 
with deep gorges and abrupt ridges, which are mostly impassable for 
wagons, and we have been obliged in consequence to travel a very cir- 
cuitous route to-day, keeping the dividing ridges as much as possible, 
where we invariably find good ground for a road. 
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June 22. — In oup course this morning, we struct one of the principal 
branches of the Salt Fork near its source, and followed it down upon 
the left bant to its confluence with the maitt stream. Below the junc- 
tion the stream was fifty yards wide, hut only about one-fourth of its 
bed covered with water. This hrancii of Red river, lite the other, heads 
in the bordei of the ' Llano eslacado " and directly at the source is an 
elevated hill with abiupt vertical sides, teroii uniting in a level summit; 
below this, upcn the south bank, are two round mounds that can be 
Been for many miles 

We were muih Ratified in finding the water at the head of this 
brancli, as in the noith fort, sweet and wholesome. This settles the 
question tbat these bianchts of the river do not take their i-ise in salt 
plains, as has heretofore been * ery generally supposed. On the contrary, 
at their souri,es, which are m the eastern borders of the "Llano estacado," 
lie water is as pure and wholesome as can be desired. And this charao- 
ter continues upon all the confluents until they enter the gypsum forma- 
tion, when they become impregnated with salts, that impart a new char- 
acter to the water, which continues to its junction with the Mississippi. 

A solitaiy cotton-wood, with an occasional clump of willows, constitute 
the sylva of this portion of the river. The soil in the valiey is an 
arenaceous red alluvium, and would be productive wilb the aid of arti- 
ficial irrigation. 

The bluffs bordering the valley are, at this place, about one hundred 
feet bigh, and composed of a deep red clay, overliud with a stratum of 
drift ; and this surmounted witb a capping of calcareous sandstone from 
five to fifteen feet thick. 

Upon the rocty bluffs bordering the river we found silicified wood in 
great quantifies, strewed about over a distance of two miles. The petri- 
faction was most perfect, esthibiting all the fibres, knots, and hart, as 
plainly as in the native state, and was quite similar to the cotton-wood. 

This evening we have another rain coming from the northwest, which 
■ffill increase our chances for finding water in advance. 

As it will be seen by a reference to the meteorological tables, our 
barometer has, in almost every instance, been a certain index to the 
weather from the commencement of the march. Sometimes, indeed, i6 
has exhibited a most extraordinary depresaon of the mercury for two or 
three days previous to a storm; but in no instance has it failed to tain 
before the instrument would resume its usual range. 

During the last three summers which t have spent upon the plains, 
as has been before observed, I have seen no rain of consequence from 
about the 'middle of May to the middle of August. And after passing 
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west beyond the ninety-nintli degree of longitude, there Las beea but 
very little dew during the same period. The Trator in most of the 
'streams was, at tiie same time, absorbed by the parched and porous-Boil 
over which it passed, and vegetation suffered much from the drought. 

On the contrary, we have this season been favored with frequent and 
copious rains, and heavy dews. The streams have everywhere furnished 
a plentiful supply of good water, and the whole face of the prairies has 
b«en cheered with a rich and verdant vegetation. Near the place where 
we have pitched our tents this evening is an old Indian encampment, 
where John Bushman, our Delaware interpreter, has discovered that a 
battle has been fought within the past two months. The evidences of 
this are apparent from the fact that the remains of a large fire were 
found, upon which the victorious party had piled «p and burned the 
lodges and effects of the vanquished. Pieces of the lodge-poles, and a 
quantity of fused glass beads, with small pieces of iron and other 
articles pertaining to their domestic economy, which had partialJy 
escaped the conflagration, were found scattered about the enearapment. 
The number of lodge-fires indicated that the vanquished party was 

The trail of a large party of Kioways, travellmg to the north just 
before the last rain, has been seen to-day ; and we are continually 
meeting with evidences of their having frequently resorted to this 
branch of the river. Their old camping-places and their trails are seen 
almost every day. They are probably at this time north of the Cana- 
dian, with the buffaloes ; but are attracted to the waters of Eed river 
in the ailtumn and winter, where the exuberant and rich grama grasses 
which everywhere abound in the riser bottoms afford the finest pastuiv 
age to their numerous animals. 

We have been gradually and regularly ascending in our progress 
westward, until now our approximate elevation above the sea, as indi- 
cated by the barometer, is two thousand seven hundred and two feet. 

Our route to day along the river valley has been populous with prairie 
dogs, their towns occupying almost the entire valley of the river. I 
was anxious to obtain a good specimen, and killed several of the largest 
I could find ; but my rifle-ball mutilated them so much, that wo did not 
think them worth preserving. 

Our hunters brought in two deer and a turkey this evening, and thmr 
auxiliaries, the greyhounds, have added another deer to the list. 

June 2%. — This morning being dark, cloudy, and threatening rain, 
we did not leave camp until a late hour, when we continued our march 
down the left bank of the river for some four or five miles, directly at 
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the base of tke lofty escarpmenta of red day and sandstone wiiich ter- 
minate the valley upon the north side. 

Soon after we started it commenced raining violently, and lias con- 
ianued incessantly throughout the day. It has raised the wa^r in. th.e 
river about twelve inches, so that now the entii* bed is covered. In 
consequence of the nan we made an early encampment upon the south 
bank of the river. 

The country upon eaci. aide of the river along where we have passed 
to-day has been niiieh broken up into deep gorges and precipitous 
ridges, which are wholly impassable for wagons; and the features of 
the country adjoining have assumed a desert character, "With the 
exception of a narrow atrip of land forming the river bottom, no arable 
soil can be aeen, and no limber is found except a few atunted cotton- 
woods directly upon the river- bants. Several varieties of the wild sensi- 
tive plant, and especially the SckrartMa anguatata, are found everywhere 
throughoiit this section, and the atmosphere is redolent witli the de- 
lightful perfume which is emitted from their blossoms. 

Having traced this branch of the river to its source, and satisfied my- 
self, from the portion that we have passed over, as to its general physi- 
cal and topographical features, I have resolved to leave it at this point, 
and taking a southerly course, shall endeavor to make our way to the 
south branch of the river. I think the remainder of the time we have 
at our disposal can be more profitably occupied in exploring the coun- 
try along tie borders of that stream tban in any otber way. 

We shall set out with a supply of water and wood sufficient for three 
days ; and we hope, before that time expires to find ourselves upon the 
waters of the soutli branch. Our animals that were poor when we left 
the settlements, are at this time in most excellent condition; and if we 
continue to find water and grass as abundant as we have done, we shall 
take them home in much better plight than they were at the com- 
mencement of our journey. 

Thus far we have been most singularly fortunate in not losing even 
an animal by death or straying away ; and, indeed, we have been much 
fevored in every respect. The command have generally been in fine . 
health and spirits, and with the exception of two cases of scurvy that 
originated before our departure from Fort Belknap, w& have had no 
sickness worth mentioning. 

June 24. — We were in motion at a very early hour this morning, 
and taking a southerly course directly at right angles t« the river, we 
soon became involved in a labyrinth of barren sand-hills, in which we 
travelled some fourteen miles before we emerged upon a high ridge, 
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from, which, in the distance, we could discern through tho dim and 
mwrky atmosphere a very broad valley, through which we supposed tha 
south branch to flow. 

The bare and hot sand over which we had just passed was in strong 
contrast with the refreshing verdure of the valley before us. After 
travelling a few miles down the south slope of the divide, we encamped 
upon a small branch, whore we found good water and grass, with a few 
cotton-wood trees, which furnished ua with fuel. 

The geological formation upon the blufis bordering this stream is a 
friable red sandstone, overlaid with a stratum of coarse gypsum, with a 
subjacent stratum of bright red clay, interstratifled with seams of gyp- 
sum. The soil since we left the sand-hills has been good, probably 
owing to the fertilizing properties of the gypsum. 

June 25. — The atmosphere this morning was clear, cool, and bracing, 
witi a north-northeasterly wind ; the thermometer at 3 a. m. standing 
at 69°. The shy at sunrise was cloudless, and the sun shone brilliantly 
upon some elevated whit* h\uSs which we could see in tho distarice, and 
supposed to_be upon tho border of the valley of the south fork of Red 

At an early hour we resumed our march down the creoi: for about 
three miles, when we crossed another largo stream with cleai' running 
Water, and taking a circuitous course among the rough and broken hilla 
bordering it, we made fifteen miles, encamping upon a branch where wo 
found water standing in pools. 

Our course to-day has led us through a formaUon of sulphate and 
carbonate of lime, which in some places appeared to be decomposed and 
covered the earth in a powdered state to the depth of three inches. 
Several fossil shells belonging to the cretaceous system were found to- 
day : they were much rounded by attrition, ajid probably have been 
transported here from a distance by water, 

June 26. — We were in motion at the usual time this morning, 
and turning our course up the river over a very broken and elevated 
country, travelled ten miles, when we encamped upon a large branch of 
the south fork which enters from the north. It is fifty yards wide, with 
a sandy bed, and at this time contains but little water. The white es- 
carpment of the Staked Plain has been in sight for tho last two days in 
front and on the right of us. It seems to be very much elevated above 
the adjoining country, with almost vertical sides, covered with a scrubby 
growth of dwarf cedars, and from tiie summit the country spreads out 
into a perfectly level plain, or mesa, as far as the eye can penetrate. 
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The stream upon which we are eECaroped, like the other branches' of 
Red river, takes its rise io the borders of this plain, and for several miles 
from its source there are numeroTis tranches issuing from deep caiions, 
with perpendicular sides, which continue until they debouch into the 
more rolling country below, where the banks become low, and the bed 
broad and sandy. 

The geologiea! features of the country upon the head of this branch 
are characterized by a different formation from that upon the other 
branches we have seen, inasmuch as we here find the gypsum extending 
to the very sources, and the water having the peculiar taste impai'ted by 
that mineral throughout its entire course. 

Our road during the whole day has passed throngh a continuous dog- 
town, {SpeTmophilus ludovicianua,) and we were often obliged to turn 
out of our course t« avoid the little mounds around their burrows. 

In passing along through these villages the little animals are seen in 
countless numbers sitting upright at the mouths of their domicils, pre- 
senting much the appearance of stumps of small trees ; and so inces- 
sant is the clatter of their harking, that it requires but little effort of the 
imagination to fancy oneself surrounded by the busy hum of a city. 

The immense number of animals in some of these towns, or warrens, 
may be conjectured irom the large space which they sometimes cover. 
The one at this place is about twenty-five miles in the direction through 
which we have passed it. Supposing its dimensions in other directions 
to be the same, it would embrace an area of six hundred and twenty-five 
square miles, or eight hundred and ninety-six thousand acres. Estimating 
tiie holes to be at the usual distances of about twenty yards apart, and 
each burrow occupied by a family of four or five dogs, I fancy that the 
! population would be greater than any other city in the 



This interesting and gregarious little specimen of the mammalia of 
our country, which is found assembled in such vast communities, is 
indigenous to the most of our far western prairies, from Mexico to the 
northern limits of the United States, and has often been described by 
travellers who have been upon the plmns. But as there are some facts 
in relation to their habifa which I have never seen mentioned in any 
published account of them, I trust I shall be pardoned if I add a fe* r^ 
marks to what has already been said. In the selection of a site or por- 
tion for their towns they appear to have a regard to their food, which Is 
a species of short wiry grass, growing upon the elevated plains, where 
there is often no-water near. I Lave sometimes seen their towns upon 
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the elevated table-lands of New Mexico, where fhere was no water upon 
the surface of the ground foe twenty miles, and where it did not seem 
probable that it could he obtained by excavating to the depth of a hun- 
dred feet This has induced me to believe that they do not require that 
element mthout which most other animals perish in a short time. 

As there are generally no raics or dews during the summer montla 
npon the plains where Uiese towns are found, and as the animals never 
wander far from home, I think I am warranted in coming to the con- 
clusion that they require "tao water beyond that whicli the grass affords 
them. That they hybernate and pass the winter in a lethargic or torpid 
state is evident, from the fact that they lay up no sustenance for the 
winter, and that the graaa around their holes dries up ia the autumn, the 
earth freezes hard, and renders it utterly impossible for tiem to procure 
food in the usual manner. 

When the prairie-dog firet feels the approach of the sleeping season, 
(generally about the last days of October,) he closes all the passages to 
his dormitory to exclude, the cold mr, and betakes himself to his brumal 
slumber with the greatest possible care. He remains housed until the 
warm days of spring, when he removes the obstructions from his door, 
and again appears above ground as fvoUcaome'as ever. 

I have been informed by the Indians, that a short time before a cold 
storm in the autumn, all the prairie dogs may be seen industriously 
occupied with weeds and earth closing the entrances to their burrows, 
Tbey are sometimes, however, seen reopening them while the weather ia 
still cold and stormy, hut mild and pleasant weather is always certain to 
follow. 

It appears, therefore, that instinct teaches the little quadrupeds when 
t« espect good or bad weather, and to make their arrangements ao- 
cordingly. A species of small owl is always found ia the dog town^ 
sitting at the mouths of the holes when not occupied by the dogs; 
whether for the purpose of procuring food, or for some other object, I 
do not know. They do not, however, as some have asserted, burrow 
with the dogs ; and when approached, instead of entering the holes, they 
invariably fly away. It has also been said tliat the ratthanalie is 8 
constant companion of the dog ; but this is a mistake, for I have some- 
times passed for days through the towns without seeing one. They are, 
however, often seen in the holes in company with the dogs, and it has 
been supposed by some that they were welcome guests with the pro 
prietors of the establishments; but we have satisfied ourselves that this 
ia a domestic arrangement entirely at variance witli the wbhes of the 



,db,Google 



RATTLESNAKES. 



dogs, BS the snates prey upon them, and must be considered as in- 
truders. They are probably attracted to the buirows for the purpose of 
procuring food, as ono snake irhich wa killed was found to have swal- 
lowed a full-grown dog. 
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CHAP.TBR VI. 



June 2'J. — ^Making; an earfy start this morning, we travelled down the 
river for five railea, when we crossed and resumed the south course over 
high rolling ianda, much broken up on each side into numerous deep 
defiles and rugged cliffs, running towards the main river. 

Directly in front of us lay the high table- lands of the "Llano estacado," 
towering up some eight liundred feet above the surrounding country, 
and bordered by precipitous esearpmenfs capped with a stratum of white 
gypsum, which glistened in the sun like burnished silver. After trav- 
elling fourteen miles, we reached the valley of the pr\ncipal branch of 
the river. 

It was here nine hundred yards wide, flowing over a very sandy bed, 
with but little water in the channel, and is fortified upon each side by 
rugged hills and deep gullies, over which I think it will be impossible to 
take our train. The soil throughout this section is a light femiginous 
day, with no timber except a few hackberry and cotton-wood trees upon 
the banks of the streams. There is but little water either in the river or 
in the creeks, and in a dry season I doubt if thei-e would be any found 
here. 

Out rqute today has continued to lead us through dog towns, and it 
is probable that the fact of their being so abundant here has suggested 
the name which the Comanches have applied to this branch of Ked 
river, of " Ke-che-a-qui-ho-no," or "Prairie-dog town river." 

We were so unfortunate yesterday as to lose an excellent bear-dog 
which a gentleman in Arkansas had taken great pains to procure for 
me. I regret this very much, as we are now coming into a country 
where we shall probably find these animals abundant, and it is difficult 
to hunt them without a good dog, trained for the purpose. 

Our hunters killed two antelopes to-day. We have seen but few deer, 
however, and no turkeys, during the Jast week. We occasionally see tlie 
pinnated grouse and the quail ; as also the meadow-lark, which I have 
found in all places wherever I have travelled. 

June 28. — On leaving our encampment of last nigbt, wo took a 
southwesterly course for the eastern exU'emity of the white-capped biuffa 
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wliich have been so long m sight, and wliich border tlie gi-eat plain of 
the "Llano estacado" npon the river valley. 

After marching eight miles over a succession of very ru^ed hills and 
■valleys, which rise as they recede from the river, we reached the base 
of these towering and majestio cliffs, which rise almost perpendicularly 
froTH the mididating swells of prairie at the base, to the height of eight 
hunds^d feet, and tenninaf« at the summit in a plateau almost as level 
as the sea, which spreads out to the south and west like the steppes of 
Central Asia, in an apparently illimitable desert. 

I supposed, from the appearance of the country at a distance, that I 
should be able to find a passage for the wagons along at the foot of 
th^e clife ; but, upon a closer examination, find the ground between 
them and the livtir so much cut up by stbrupfc ridges and deep glens, 
that it is wholly impi-acticabie to take our train any further up this 
branch of the river. We have sought for a passage by which we might 
take the trains to the top of the blufla, where, as they iijn neaily par- 
allel to the coarse of the rivei', we might have continued on witii the 
wagons ; but, after making a careful esaadnatioB, we have abandoned 
the idea, not being able to discover a place where we could even take 
our hoi'ses up the steep sides of the precipice. 

The geolo^cal formation of these bluffs is a red indurated day, rat- 
ing upon a red sandstone, overhud with a soft, dark-gray sandstone, and 
Hie whole capped with a white calcareous sandstone, the strata resting 
horiaontally, and receding in terrace from the base to the summit. 

As Capt. McClellan and myself were passing to-day along under the 
blnffe, we saw in advance of us a herd of antelopes quietly feeding 
among some mezquite trees, when the idea occurred to me of attempt- 
ing to call them with a deer-bleat, which one of, the Delawarea had 
made for me. I accordingly advanced several hundred yards to near 
the crest of a hill, from which I had a fair view of the animals, and, 
very deliberately seating myself upon the gi'ound, screened from their 
observations by the tall grass around me, I took out my bleat and com- 
menced exercising my powers in imitating the ciy of the fawn. I soon 
succeeded in attracting their attention, aud in a short time decoyed one 
of the unsuspicious animals within range of my rifle, which I raised to 
my shoulder, and, taking deliberate aim, was in the act of pulling 
trigger, when my attention was suddenly and most unexpectedly drawn 
aside by a nisthng which I heard in the grass to my left. Casting my 
eyes in that direction, to my no small astonishment, I saw a tremendous 
panther bounding at full speed directly towai'ds me, and within the 
aliort distance of twenty steps. As may be imagined, I 
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abandoned the antelope, and, directing my rifle at the panther, sent a 
ball thi-ough his cheat, which stretched him out upon the grass about 
ten yards from ■where I had taken my position. Impressed with the 
belief that I had accomplished a feat of rather more than ordinary 
importance in the sporting line, I placed my hand to my mouth, (" a la 
savage,") and gave several as loud shouts of exultation as my weak 
lungs would permit, partly for the purpose of giving vent to my feelings 
of triumph upon tbe occasion, and also to call the Captain, whom I 
had left some distance back with the horses. As he did not hear me 
I went back for bim, and on returning to the spot where I bad fired 
upon the panther, we discovered him upon his feet making off. The 
Captain gave bim another shot as he was running, and then dosed in 
with his rifle clubbed, and it required several vigorous blows, laid on in 
quick succession, to g^ve bim bis quietus. 

The panther had probably beard the bleat, and was coming towards 
it with the pleasant anticipation of making his breakfast from a tender 
fawn ; but, fortunately for me, I. disappointed him. It occurred to me 
afterwards that it would not always be consistent with one's safety to 
use the deer-bleat in this wild country, unless we were perfectly certain 
we should have our wits about us in the event of a panther or large 
bear (which is often the case) taking it into bis bead to give credence 
to the counterfeit. This was a large specimen of the Felis concolor, or 
North American cougar, measuring eight feet from bis nose to the end 
of the tail. 

June 39. — As we were unable to proceed further up this branch of 
the river with the wagons, I concluded to leave the main body of the 
command under charge of Lieut. Updegraff, and, with Capt. McCIellan 
and a small escort of ten men, to push on and endeavor to reach the 
head spring of-tbis the principal branch of Eed river. 

Taking provisions for six days, packed upon mules, we went forward 
this morning over a' constant succession of steep, rocky ridges, and 
deep ravines, in one of which we discovered a grotto in the gypsum 
roots, which appeared to have been worn out by the continued action 
of water, leaving an arched passway, the sides of which were perfectly 
smooth and symmetrical, and composed of strata of three diatinot 
bright colors of green, pink, and white, aiTanged in such peculiar order 
as to give it an appearance of singular beauty. On our arrival here 
tie men were much exhausted by rapid marching over the rough 
ground, and wore exceedingly thirsty. Fortunately we found near the 
mouth of the grotto a spring of very cold water burating out of tho 
rock ; and although it had the peculiar ta^te of the gypsum, yet tbey 
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drank large quantities without suffering from it.* Our animals and 
men being much jaded from travelling over this rough and forbidding 
country, we turaed down towards the river after a short halt at the 
grotto, and on reaching it found the water still very bitter and un- 
palatable. As the day w'as very warm, (the thermometer standing, at 
12 o'clock ro., at 104° Farenheit in the shade) with no air stirring, the 
reflection of the sun's rays from the white sand in the bed of the river 
made it exceedingly oppressive. 

At sundown we bivouacked near a small pool of muddy water, a little 
better than that in the river, but still very unpalatable. In despite of 
this, as we were suffeiing much from the intense thirst caused by the 
heat of the day, and from drinking the nauseating water we had met 
with upoo the march, we indulged freely ; but instead at allaying thirst 
it only served to increase it. 

The country over which we have passed to-day, upon both sides of 
the river, has been cut up by numerous deep gorges extending from the 
chain of mural escarpments that terminate the " Llano estacado" to the 
river, and in many of these are small streams of water which issue from 
springs in the rocky sides of the gorges. We have met with no 



•As this spring keued tlireotly from the pure fiypeum rock, Iprocurcda speci- 
men of the water, which has heen analyzed under tie direction of Frofeesor W. 
S. Clarke, in the kboratory of Amherst College, aBd may, I think, be regarded as 
cont^ning those ingredients which communicate that peculiar disagreeable taste 
to all tbe water in tbie country that flows over a gj-psum tbrmalion. The analy- 
sis resulted as follows : 

Water, in fluid ounces 4. 

Water in fluid grammes 127.500 

Hydrosulphuiio acid present Oil 

Chlorine 014 

Lime 031) 

Sulphuric add 937 

Soda and magnesia, abont ■■ . 130 

These elements, united in the form of salts, would give the following results : 

Weightof sulphate of lime.- — 219 

Weight of sulphate of magnesia Oee(?) 

Weight of sulphate of soda 073(1) 

Weight of chloride of Bodium .- . 023 

Weight of hydrosulphurio acid -. . Oil 

Weight of the whole ^ 414 

Pcr-centage of matter in solution .. . 0. 82 
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trees, except a species of red cedar, Junipents Vvrginiana, and a few 
lonely cotton- woods. 

The soil is sandy upon the ridges, ■with blue and red clay in the val- 
leys, and gypsum rocks predominat* throughout the formation. The 
high bluffs to the soutb of us have gradually approached the river until, 
near our encampment, they are only about two hundred yards distant. 

June 30. — At daylight this morning we were in the saddle, and, 
taking the bed of the river, set out at a brisk pace, hoping to find some 
good water dining the day Our u>urse was very circuitous, from 
being obliged to frllow the wmd ngs m'lde by the numerous detours 
in the river. Tlie lofty estaipments whicli bounded tKe valley upoa 
eaeh side, roae precipitously fiom the banks of the river to the enormous 
height of from five to eight bundled leet; and in many places there 
was not room fir a man to pass between the foot of tte acclivities and 
the river. It was altcgethei impossible to travel upon either side of the 
river, so much bioken and (ut up was the ground ; and the only place 
where a passage tji a torse can be found is directly along the defile of 
the river bed- We found frequent small rivulets flowing into the river 
through the deep glens upon each side; but, most unfottimaf«ly for us, 
tbe water in them all was acid and nauseating. We made our noon halt 
at one of these streams, after travelling fifteen miles over the burning 
aanda of the river bed. 

At this time we bad become so much affected by the frequent and 
irresistible use of the water, that most of us experienced a constant 
burning paia in the stomach, attended with loss of appetite, and the 
most vehement and feverish thirst. We endeavored to disguise the 
taste of the water by making coffee with it, but it retained the same 
disagreeable properties in that form that it had in the natural state. 

At four in the evening, we again pushed forward up the river, praying 
most devoutly that we might reach the termination of the gypsum 
formation before night, and that the river, which was still of very con- 
siderable magnitude, would, branch out and soon come to a termination. 
Four miles from our halting-place we passed a large affluent coming 
in from the north, above which there was a very perceptible diminution 
in the main stream ; and in going a few miles further, we passed several 
more, causing a still greater contraction in its dimensions. All these 
affluents were similar in character to the parent stream, bordered with 
lofty and precipitous bluffs, with gypsum veins running thi'ough them 
similar to those upon the main river. 

Towards evening we arrived at a point where the river divided into 
two forks, of about equal dimensions. We followed the left, which 
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appeared somewhat tlie largest, and here found tie blufis receding 
several hundred yards from the banks upon ea«h side, leaving a very 
beautiful and quiet little nook, wboUy unlike the atem grandeur of the 
rugged defile through which we had beeu'paaaing. This glen was 
covered with a rich cai'pet of verdure, and embowered with the foliage 
of the graceful china and aspen, and its rural and witching loveliness 
gladdened our heai-ts and refreshed our eyes, long fatigued with gazing 
upon frowning erags and deep, shady ravines. 

After travelling twenty-flve rhiles, we encamped upon the main river, 
which had now become reduced to one hundred feet in width, and 
flowed rapidly over a sandy bed. 

Although we were suffering most acutely from the effects of the 
nRuseatiug and repulsive water in the river, yet wo were still under the 
painful necessity of using it. Several of the men had been taken with 
vioient cramp in the stomach and vomiting, yet they did not murmur ; 
on the contrary, they were cheerful, and indulged in frequent jokea at 
the expense of those who were sick. The principal topic of converea- 
ttoa with them seemed to be a discussion of the relative merits of the 
different kinds of fancy iced drinks which could be proem'ed in the 
cities, and the prices that could be obtained for some of them if they 
were within reach of our party. Indeed, it seems to me that we were 
Eot entirely exempt horn the agitation of a similar subject; and from 
the drift of the argument, I have no doubt that a moderate quantity of 
Croton water, cooled with Boston ice, would have met with as ready a 
saJe in our little mess as in almost any market that could have been 
found. If I mistake not, one of the gentlemen ofi'ered as high as two 
thousand doUara for a single bucket of the pure element ; but this was 
one of those few instances in which money was not sufficiently potent 
. to obtiun the object desired. 

We laid ourselves down upon our blankets and endeavored to oblite- 
rate the sensation of thirst in the embraces of Moipheus; but so far as 
I was concerned, my slumbers were continually disturbed by di'eams, in 
which I fancied rdyself swallowing huge draughts of ice-water. 

July 1. — We saddled up at a very early hour this morning, and 
proceeded on up the river for several miles, when we found a large 
affluent putting in from the north; and after travelling a few miles 
further, we passed many moie imall tnbutanes, which caused the main 
stream to contract into the naiTOW channel of only twenty feet ; and its 
bed, which from its confluente with the Mississippi to this place (with 
the exception of a ridge of rock* which crosses it near Jones borough, in 
Tesas) had been sand, suddenly changed to lock, with the water, which 
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before huA been turbid, flowing cleiir and rapidly over it ; and, mucli to 
our delight, it was entirely free from salts. This was 'certainly an un- 
looked-for luxury, as we had everywhere Wore this found it exceedingly 
unpalatable. As I before observed, the effect of this water upon iis had 
been to produce sickness at the stomach, attended with loss of appetite, 
and a most raging and feverish thirst, which constantly impelled ua to 
diink it, although it had a contrary effect upon us from what we de- 
sired, increasing rather than allaj^ng thirst. 

After undergoing tte most intense sufferings from drinking this nau- 
seating fluid, we indulged freely in the pure and delioiuua element as we 
ascended along the narrow dell through which the stream found its way. 
And following up for two miles the tortuous course of the gorge, we 
reached a point where it became so much obstructed with huge piles of 
rock, that we were obliged to leave our animals and olamber up the re- 
mainder of the distance on foot. 

The gigantic escai'pmonta of sandstone, riang to the giddy height of 
eight hundred feet upon each side, gradually closed in until they were 
only a few yards apart, and flnally united over head, leaving a long, nar- 
row corridor beneath, at the base of which the head spring of the prin- 
cipal or main branch of Red river takes its rise, This spring bursis out 
from its cavernous reservoir, and, leaping down over the huge masses of 
rock below, here commences,its long journey to unite with other tribu- 
taries in making the Mississippi the noblest river in the universe. 
Direetiy at the spring we found three small cotton-wood trees, one of 
which was blazed, and the fact of our having visited the place, with the 
date, marked upon it. 

On beholding this raiuute rivulet as it wends its tortuous course down 
the steep descent of the canon, it is difficult to realize that it forms the 
geiTO of one of the largest and most important rivers in America ; 
floating steamers upon its bosom for nearly two thousand miles, and 
depositing an alluvion along its borders which renders its valley unsur- 
passed for fertility. 

We took many copious draughts of the cool and refreshing water 
in the spring, and thereby considered ourselves, with the pleasure we re- 
ceived from the beautiful and majestic scenery around us, amply remu- 
nerated for all our fatigue and privations. The magnificence of the 
views that presented themselves to our eyra as we appivjached the head 
of the river, exceeded anything I had ever beheld. It is impossible 
for me to d^oribe the sensations that came over me, and the exquisite 
pleasure I experienced, as I gazed upon these grand and novel pictures. 

The stupendous escarpments of solid rock, rising precipitously from 
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which was now for the first tiroe exhibited to the eyes of civihzed maD. 
Occasionally might he seen a good representation of the towering walla 
of a castle of the feudal ages, with ite giddy battlement* pierced with 
loopholes, and its projecting watch-towers standing out in bold relief 
upon the azui'e ground of the pure and transparent siy above. In other 
places our fancy would metamorphose the eacarpmenta into a bastion 
front, as perfectly modeOed and constmoted as if it had been a produc- 
tion of the genius of Vauhan, with redoubts and salient angles all 
arranged in due order. Then, again, we would see a colossal specimen 
of sculpture representing the human figure, with all the features of the 
face, which, standing upon its lofty pedestal, overlooks the valley, and 
seems to have been designed and executed by the Almighty artist as 
tie presiding genius of these dismal solitudes. 

All here was crude nature, as it sprang into existence at the flat of 
the Almighty architect of the universe, Still preserving ifa primeval 
type, its uni'eclaimed sublimity and wildneas ; and it forcibly inspired me 
with that veneration which is justly due, to the high antiquity of nature's 
handiworks, and which seems to increase as we consider the solemn and 
important lesson that is taught us in refiecting upon their continued 
permanence when contrasted with our own fleeting and momentary 
existence. 

On climbing up to the summit of the escarpment over the head of 
the spring, we found ourselves upon the level plain of the "Llano es- 
tacado," which spreads out from here in one unintei-rupted deseit, to the 
base of the mountains east of the Rio Grande. Tte geographical posi- 
tion of this point, as determined by courses and distances from the 
place where we left the wagons, is in latitude 34° 42' north, and longi- 
tude 103° 7' 11" west; and its approximate elevation above the sea, aa 
determined by frequent and careful barometric observations, is 2,450 
feet. 

The geological formation is different here from what it is below, inas- 
much as we find no gypsum ; and the moment we passed this mineral, 
(which was only about two miles before we reached the head of the 
river,) the water became at once sweet and good. 
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"We Lave seen DuuierouB bear tracts within, the past two days ; and 
occasionally the animals themaelvea, two of which we iilled. -Several 
that we saw, bowevev, escaped ; and we had frequent occasions to regret 
the loss of our bear-dog, as we might have killed many more with his 



- John Bull, who still continued to ride the same fractious horse which 
he had in the buffalo hunt, made a bmsh with a large bear to-day, but 
did not succeed in getting alongside of him, as the horse became per- 
fectly mad and unmanageable the moment he got sight of the bear. 
This is often the case ; and there are but few horsts that can be made 
to approach one of these animals. 

Several anecdotes, which were related to me by our guide, coneei'ning 
the habits of the black bear, would seem to entitle him to a higher 
position in the scale of animal instinct and sagacity than that of 
almost any other quadruped. For instance, he says thai before making 
bis bed to lie down, the animal invariably goes several hundred yards 
with the wind, at a distance from his traclt. Should an enemy now 
come upon his track, he must approach him with the wind ; and with 
the bear's keen peuse of smell, he is almost certain to be made awai'e of 
his presence, and has time to escape before he is himself seen. 

He also states that when pursued, the beai' sometimes takes refuge in 
oaves in the earth or rooks, where the hunter often endeavors, by making 
a smoke at the entrance, to force him out ; but it not unfreqiientJy hap- 
pens, that instead of coming out when the smoke becomes too oppressive, 
he very deliberately advances to the fire, and with his fore feet beats 
upon it until it is extinguished, then retreats into the cave. This he 
assured me be had often seen. Although these statements would seem 
to endow bruin with something more than mere animal instinct, and 
evince a conception of the connexion between cause and effect, yet 
another anecdote which was related to me would go to prove this curi- 
ous quadruped one of the most stupid fellows in the biute creation. 

My informant says, that when the beai cannot be driven out of 
the cave by smoke, it sometimes becomes neceesaiy foi the hunter to 
take his rifle, and with a torch to enter the cavern in search of him. 
One would suppose this a very hazardous undertaking, and that the 
animal would soon eject the presumptuous intruder; but, on tie con- 
trary, as soon as he sees the light approaching, he sits upright on his 
haunches, and with his fore paws covers bis face and eyes, and remains 
in this position until the light is removed. Thus the hunter is enabled 
to approach as close as he desires without danger, and taking deadly 
aim with his faithful rifle, poor bruin is slain. These facts have beea 
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stated to m(! by tbree differeat Indiana, in whose veracity I have much 
C0DfideD,c6, and, I have no doubt are strictly true. The black bear is 
generally harmless unless wounded, or when accompanied by its young, 
when I have known one of them to pursue a man on horaebadi several 
hundred yards in the most furious mood, snapping continually at the 
1^ of the horse. 

July 3. — We reached camp today from the head of the river, having 
returned orar the same route that we ascended, and found all anxiously 
awaiting ns. From this point to the head of the river is sixty-five miles, 
and for about sixty miles of this distance the river funs througli a deep 
defile, the escarpments of which rise from five to eight hundred feet 
upon each side, and in many places they approach so near the water's 
edge that there is not room for a maai to pass, and it is often necessaiy 
to travel for several miles in the bed of the river before a place is found 
where a horse can clamber up the precipitous sides of the oliaam. 

I could not determine in my own mind whether this remarliabie 
defile had been formed, after a long lapse of lime, by the continuud 
action of the current, or had been produced by some great convulsion of 
nature : perhaps both causes have contributed to its formation, some 
convulsive operation having first given birth to an e^ftensive fissure, and 
the ceaseless action of the stream having afterwards reduced it to its 
present condition, 

A gentleman who is travelling with us, and wbo was attached as a 
captain to Col. McLeod's expedition to Santa F6, so graphicaOy de- 
scribed by Mr. Kendall, recognised a point, near the head of the river, 
where his command passed. He is of the opinion that the river which 
they ascended, and supposed at the time to be the principal branch of 
Red river, must have been the Big Witchita, and they probably passed 
entirely to the south of the main branch of the river. The fact that 
they were for a long time upon the plains of the "Llano e.staeado" 
would go to confirm this supposition, as anywhere to the north of this 
stream they would not have encountered much of it, 

Jiihj 4. — Tbis moming at an early hour we turned our faces towards 
home, and travelled about five miles down the right bant of the river, 
when we discovered that the country in advance upon that side was so 
much broken into deep gullies and abrupt ridges that it woidd be im- 
practicable to get our wagons over them. We thei'efore crossed to the 
north side of the river, where we found a most excellent road over 
smooth prairie. At our present position we have a pond of excellent 
water, with an abundance of haekberry and cotton-wood for fuel. On 
approaching the pond, CapL MoClellan and myself, who were in advance 
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of the command, espied a huge panther very leisurely walking away in 
an opposite direction; and as, in hunter's parlance, we "had the wind of 
Mm," it enabled us to ride sufdoiently near to give him a shot before 
he discovered ua. It took effect and caused him to make a tremendous 
leap into the air, and, ruaning a short distance, he fell dead. We have 
also killed four deer to-day, which supplies us with an abundance of 
fresh meat. Some of the bucks are now very fat, and the venison is 
superior to any I have ever eaten. 

The pond of water at our camp is a very peculiar and strange freak 
of nature. It is almost round, two hundred and fifty feet in diameter, 
with the water thirty feet deep, and perfectly transparent and sweet. 
The surface of the water in this basin is about twenty feet below the 
banks, and the sides of the depression nearly perpendicular. The 
country for two or three miles around, in all directions, rises to the 
height of ftom one to two hundred feet. As this pond seems to be 
supplied by springs, and has no visible outlet, it occurred to me that 
there might possibly be a subterraneous communication which carried 
off the surplus water and the eai'th from the depression of the basin. 

July 5. — We were in motion this morning at 2 o'clock, keeping 
down the left bank of the river, in an easterly course over a firm and 
smooth road for sixteen miles, when we found ourselves upon a small 
running creek, tb.e water of which was strongly charged with salts; but 
as we had filled our casks at the pond, we did not suffer. 

We are encamped near a conical-shaped mound, flat upon the top, 
and are about tbree miles from the main river. 

We find much more mezquite timber upon this branch of the river 
than upon llie other. Indeed, I have never seen much of this wood above 
the thirty-sixth degree of north latitude; but south of this it appears to 
increase in quantity and size as far as the 28th degree. Upon the 
Canadian river I have observed a few small bushes; but the climate in 
that latitude appeaia too cold for it to flourish well. 

The soil here is sandy, wil;h but little water, and that for the most 
part of a quality unfit for use. The grama and mezquite grasses are 
abundant. Our route for the last.fifty miles has carried us through an 
almost continuoiis dog-town, but as yet we have not been able to secure. 
a live specimen. The latitude at this point is 34° 8' 30'.' 

July 6. — Our wagons were packed, and we were en, route before 3 
o'clock this morning, but were obUged to deviate from our course very 
considerably to pass around some deep ravines that extended back to 
near the crest of the ridge, dividing the middle from tbe south fork. In 
this route we traversed a very smooth and elevated rolling prairie, from 
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whicli we frequeutly obtained views of the valleys of both branclies of 
the rivov. 

The grama grass, which appears to flourish in this section, is now in 
process of heading, and wilt soon ha matured.* This most excellent 
forage for animals does not ripen until quite late in the season, and re- 
mains green during most of the winter. I have observed it growing in 
about the same latitudes as the mezquite trees; but it is most abundant 
in New Mexico, where it is tlie predominating grass of the country. 

As I waa riding at a distaace fiom iJie train to-day, I saw three Indi- 
ans, but they immediately passed out of view in a ravine, and were not 
observed again 

We are encamped this evening upon a very dear and rapid brook; 
but the water, iinfoitunately, has the characteristic taste of tlie gypsum. 

There is capital grass upon the creek, and large cotton-wood and 
hackberry, with a few mulbrrry tiees, which, being the first we have 
seen for seveial weeks, has suggested a name for the stream — " Mul' 
berry creek " 

J'v.ly 7.— We left camp at 2 o'clock this morning, and continued on 
for three miles over the same d^cription of countiy as that wo passed 
yesterday, when we arrived at a 8wif^runDing creek, twenty-fiv« feet 
wide and eight inches deep, of clear, cold water ; but, as usual, upon 
tasting it, found it unpalatable. After passing this creek our course 
was nearly parallel to the river, and from four to twelve miles distant. 

The gypsum formation characterizes this section, and has continued 
from near the head of the river to this place; but as it imparts to the 
water such disagreea'jle qualiti^, we earnestly desire to see no more of 
it. 



*Two variotioa of gramn grasa-sead (Chondrasium foeneam audi Alheropogon 
oligastac]ii)um) were ooUeDted'aDd disclosed of in the manaor meatiooed In the 
ftiUuwing letter : 

U. S. Patkbt Office, 

NocembeT 12, 1953. 

Sir; T!ie two packages of grama grass-seed from near the sourcea of Ked 
river, forwarded by yon to this office, have been received, and you are requested 
to acoept the thaake of the office for the Bam 
tributed, m conformify with yoor suggestion, t 
g^nia, North Carolina, South Caroliua, G 

Very respeetfuJly, your obedient servant. 



They have already bee 
gentlemen m the States of Vir- 
1, Alabama, and Louisiana. 



8. H. HODGIES. 



Capt. E. B. Maroy, Nein York. 
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One of our Delawares killed a yeiy large wild cat {Lyneus rufus) 
to-day, tbe skin of whick we kave preserved. 



9 now 1 



Our collection of reptiles ancreasea very rapidly, and y - ... 
upwards of a hundred specimens, many of tkcm very beautiful and i 
tevesting. Oiir herbarium is also enlai'ging daily, and wc already have 
a large collection. 
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ANTELOPES AND DEER. 



CHAPTER VII. 



July 8. — Our train was again in motion at 2 o'clock this morniDg, 
and our road led us over yoiy elevated table lands, near the dividing 
■ ridge of tlie two branches of the river, where the couatry is totally 
destitute of wood or water, and altogether devoid of interest until 
reaching this place, where we find a few small ponda of wretched water 
and a clump of trees. 

In addition to four deer and two antelope that have been tilled by 
our party to-day, our greyhounds have contributed another deer to our 
larder. 

We have had several good opportunities since wo have been upon 
the plains of witnessing the relative speed of the different animals found 
here, and our observations have confirmed the opinion I have before 
advanced. For example, the greyhounds have, upon several different 
occasions, run down and captured the deer and the prairie rabbits, which 
are also considered very fleet; but although they have had very many 
races with the antelope under favorable circumstances, yet they have 
never, in one instance, been able to overtake them ; on the contrary, the 
longer the chase has continued, the greater has been the distance be- 
tween them. The Cervus Virgimanus (our red deer) has generally been 
considered the fleetest animal upon the continent after the horse, but 
the Antiloca}3ra Amm'icana, or prong-horned antelope of the plains, is 
very much swifter. 

One of our hunters, who has been in advance of 'our camp, says he 
obtained a distant view of*Witchita mountains, and that he has also 
discovered several telegraphic smokes in a northe^terly direction, 

tpali/ 9. — Getting under way at 2 o'clock this morning, we journeyed 
over the elevated prairie in a northeast course towards the dividing 
ridge, and on coming upon the crest of this elevation, some of the most 
iofty peaks at the western extremity of the Witchita chain of mountains 
showed themBolves in the distance, like smoky clouds gainst the back-- 
ground of the murky sky near the horizon. Crossing over the ridge, 
we made for the head of a creek, where we expected to find good water, 
but upon reaching it we found the gypsum rocks, and, as usual, the 
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■ bitter and wholly unfit for use. Aftev travelling 
down this oreek for four miles, we encamped at a small pond, oontsining 
a liquid which we were ohliged to make use of, but it had more the 
appearance of the drainings fcom a stable-yard than water. 

We find mo]'6 timber upon the borders of this stream than we have 
seen aince leaving Sweet-water creek ; it confiiats of china, hackberry, 
cotton-wood, and mulbeiTy. The grass is luxuriant, and the vegetation 
of the valley has a smiling and verdant aspect, that marks the fertihty 
of the soil. 

Four deer have been killed to-day — two of whidi I was so fortunate 
as to add to my list: one waa also caught by the greyhounds. They 
have afforded us much and rare sport by frequent chases, of which the 
smooth prairie has afforded us a good view- 
It la a most beautiful spectacle to mark the slender and graceful 
figures of the hounds as they strain every muscle to its utmost tension 
in their eager a»d rapid pursuit of the panic-stiicken deer. It is a 
contest between two of tie fleetest and most graceful and beautiful 
quadrupeds in existence : 'the one has his life at stake, and the other is 
animated by all that eager enthusiasm which is characteristic of a 
thorough-breed animal. They both put forth all the energies with 
which the Author of their being has endowed them, and seem to fiy 
over the wavy tmdulations of the plains, Now they are upon the summit 
of one of these swells, and the staitled animal has disappeared in an 
adjoining ravine, and for a moment the hounds aro at fault ; but soon 
they espy him panting up the opposite acclivity, when they aie off 
again like the wind, in hot pm'suit, and, rapidly closing upon tlieir de- 
voted victim, they are soon engaged in the death-atruggle. This aport 
is most intensely exciting, and he who would not become interested in 
it would hardly be entitled t« claim consanguinity with the great family 
of Nimrod, 

The result of our observations for latitude at this position is 34° 8' 11". 

July 10. — Afl the country over which we had to pass this morning 
was intersected by numerous abnipt ravines, we were unable to leave 
camp until daylight. 

Our course led us over a high ridge, in an easterly direction for 
several miles, when we arrived upon the banks of a deep and rapid 
affluent of the main river, along which we travelled for two mUes, en- 
camping near a spring of cold, but brackish water, 

Wehaveseen Indian-tracks to-day, made about three days since, and 
ace much astonished that they have not paid us a visit, as some of the 
different parties we have passed must have seen our trail. 
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The Witchita mountains Lave been in sight to tlie left all day, and 
our pi'flsetit position ia very neatly opposite the western extremity of 
the chain. The variation of the magneiio needle at this point is 10" 
45' 30" east 

Jvly 1 1. — Striking our tents at aa early hour this morning, we con- 
tinued down the valley of the creek for ten miles, when we turned to the 
north, and followed for several miles a ridge dividing this from, another 
Btream, upon which we are encamped. 

The face of the country over which we are now journeying is totally 
without interest, being arid, sterile, and flat, and presenting no object 
upon which the eye can rest with pleasure. 

The stream at this place is thirty yards wide, two feet deep, with a 
swift current, and the water brackish. Since we left the head of the 
Ke-ohe-a-qui-ho-no, we have found but three places upon the route 
where the water has been entirely free from sails, and at these places, 
with one exception, it has been insipid, stagnant, and muddy; yet our 
animals drink it and appear fond of it. As yet, we have lost none of our 
stock by deatli oi' straying. Our oxen, although they have performed 
more labor than the mules, are in much better condition ; indeed, they 
have been constantly improving, while the others have become somewhat 
poor and jaded. This goes to confirm me in an opinion I had previously 
formed as to the comparative powers of endurance of the two di&erent 
kinds of cattle for long journeys upon the plains. I have now no hesi- 
tation in expressing a decided opinion in favor of the oxen, 

July 12, — As we anticipated a long march, reveille was sounded at 
1 o'clock this morning, and we were en route at 2. Taking a course 
north of east towards a mountain which we recognised aa being upon 
Beaver creek, we reached the confluence of this stream with Red river 
at 9 o'clock, and crossing a short distance above the junction, enca^nped 
in a bend of the creek, where, to the supreme satisfaction of every one 
in the command, we once more found good running water, and after 
being for so long a time deprived of it we enjoyed it exceedingly. 

When drinking the bad water upon the plains it has often occurred to 
me that we do not sufficiently appreciate the luxury of good water in 
those more favored parts of our country, where it eveiywhere abounds 
in the greatest profusion. The suffeiing produced by the absence of 
good water in a journey on the plains during the heat of the summer 
months is known only to those who have esperienced it. As we have 
now passed the gypsum range of country, we do not anticipate any 
more difficulty in finding good water; 

"We shall remain at this place to-morrow, and on the day fi 



,db,Google 



MOUNTAIN PEAKS. C5 

ascead Otter crpeL to tie mounttins and pisiina; down 
thiough the chaiD, shall maLe a careful and thoroiyb examm ition of 
the gpological charat,ter of the foiiuitioii and any other objects of 
interest that may present themselves m our loute 

Ked nver, above the mouth of Otter creek, which was at a stage 
above fording when we passed up, is now only two feet deep, and flows 
at the rate of about three milea per hour. 

Fresh buffaJo-tracks have been seen to-day, and six deer and one 
turtey brought in by the hunters. 

July 13. — ^This morning, for the first time in several weeks, we have 
had a rain, which has refreshed and revivified the whole face of the 
country. Previous to this the ground had become so much parched 
ftom the lack of moisture, that vegetation was suffering oonaiderably. 
The herbage in the valley of the creek appears to have felt the drought 
more than upon the elevated prairies ; here it has put on a yellow tinge, 
and a perfume is emitted from it similar to that of fresh hay, while upon 
the more elevated plains it still retains its deep green attire. Nine deer 
have been killed to-day, and I again marked two upon my list, 

July 14. — Captain McClellan and myself started out this morning to 
make an examination of the country along the upper portion of the 
valley of the creek, while the command crossed and encamped about 
four miles above our position of last night. 

There is much more woodland towards the sonrces of the stream 
than I had supposed. Black walnut, pecan, hackberry, elm, and cotton- 
wood, are among the varieties of timber found hero; the mezqnite is 
also abundant near the mountains. 

Many of the trees in the bottom are straight and of sufBcient dimen- 
sions to make good building material, and there is an ample supply for 
the farmer's purposes. The soil in the valley is for the most part a 
dark, rich alluvion, sustaining a dense carpet of herbage, and I have no 
doabt would yield abundant crops of grain. 

The stream extends in two principal branches back to the mountains, 
where they receive numerous small tributary rivulets flowing from 
apriogs. The course of the principal branch is northeast and southwest, 
and is about twenty miles in length. The mountains here appear to be 
in groups or clusters of detached peaks of a conical form, indicating a 
vdcanie origin, with smooth, level glades intervening; and rising, as 
they do, perfectly isolated from all surrounding eminences upon the 
plateau of the great prairies, their rugged and prerapitois granite' sides 
almost denuded of vegetation, they present a very peculiar and imposing 
feature in the topographical aspect of the country. From the fact that 
5 
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the groTind occupying tlie spiKie l)etween the mountains is a level, 
smooth surface, and exhibits ao evidence of upheaval or distortioB, may 
it not with propriety be inferred that the depositiou here is of an origin 
subsequent to that of the upheaval of the mountains? 

July 16, — We were In motion at 2 o'clock this morning; and taking 
a northeast course towards the base of the mountain chain, passed 
through mezquite groves, intersected with sevei-al brooks of pure water 
flowing into the south branch of Cache creek, upon one of which we are 



We find the soil good at all places near the mountains, and the 
country well wooded and watered. The grass, consisting of several 
varieties of the grama, is of a superior quality, and grows lusuriantly. 
The climate is salubrious ; and the almost constant cool and bracing 
breezes of the summer months, with the entire absence of anything like 
marshes or stagnant water, remove all sources of noxious malaria, with 
its attendant evils of autumnal fevers, 

I was so fortunate as to kill a very large and fat buck to-day, which 
adds much relish to the good cheei' of out evening meal. Three others 
having been brought in by the hunters, our larder is at present well 
stocked with meat. Indeed, there has been but a small portion of the 
time since we have been, out, that our excellent hunters have not sup- 
plied the entire command with an abundance of fresh meat. Although 
we have beef-cattle in the trmn, we have as yet had no occasion to 
make use of one of them. 

One of the Delawares has seen fresh buifalo-traeks to-day going to 
the southeast, and we still cherish the hope that we may yet encounter 
them. 

John Bushman, our interpreter, was much surprised to-day, on calling 
a doe towards him with a deer-bleat, to see a small fawn following after 
its mother; but imagine his astonishment, when immediately behind 
the fawn came a huge panther bounding rapidly towards him, and in a 
twinkling he fastened his claws in the vitals of his victim. He, however, 
in this instance, caught a tai'tar, and paid dearly for his temerity, as 
John, with a spirit of indignation that would have done credit to the 
better feelings of any man, rased his fAa, and, instead of killing the 
deer, which was entirely at his mercy, planted the contents in the side 
of the panther. 

The method of hunting deer by the use of the bleat Is practised 
extensively by the Delawares in this country, and with great success. 

They make the bleat somewhat similar to the first joint of a clarionet, 
With a brass reed scraped very thin, and applied in the same manner i^ 
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upon the clarionet, and so regulate and adjust tlia instrument by exper- 
iment aa to imitate almost precisely the ciy of the young fawn. They 
use them during the months of June and July, before the does have 
weaned their young. Riding along near a copse of trees or brush 
where they suppose the deer to he lying, they sound their bleats, which 
can be heard for half a mile ; and as the doe never remains near ier 
fewu any longer than is necessary to give it food, (when she retires to 
an adjoining thicket and makes her bed alone,) she immediately takes 
alarm at what she conceives to be a cry of distress from her helpless 
offspring, and, in the intensity of her maternal aft'ection, she rushes at 
full speed in the direction of the cry, and freq^nently comes within a few 
yards of the hunter who stands ready to give her a death-wound. This 
is an unsportsman-like way of hunting deer, and only admissible when 
provisions are scarce 

The bear, the wolf, and panther often come at the call of the bleat, 
supposing they are to feast upon the tender flesh of the fawn. It might 
be supposed that in a country where there are so many carnivorous 
animals, the greater portion of tie deer would be tilled by them while 
young; but nature, in the wisdom of its arrangements, has provided the 
helpless little quadruped with a means of security against their attacis, 
which is truly wonderful It is a well-tnown fact among hunters that 
the deer deposite a much stronger scent upon their tvacis than anyothec 
animal, inasmuch as a dog can without difficulty follow them long after 
they have passed at a distance of many yards from the track. Notwith- 
standing this, the fawns, until they ai'e sufficiently grown to be able to 
mafee good running, give out no scent whatever upon their tracks, and 
a dog of the best nose cannot follow them except by sight. I have often 
seen tie experiment made, and am perfectly satisfied that such is the 
case; this, therefore, must in a great measure protect them from the 
attacks of the wild animals of the country. 

July 16. — Our reveille sounded at two, and we were en routs at 3 
o'clock this morning Continuing a northeast couise for four miles, we 
crossed a fine stream of clear water iesrung from the mountains, and 
runaii g into tl e souili branch of Cache creek; after travelling three 
miles further we pabse 1 another, and made our encampment upon a 
third all of the^e we e of about equal magnitude, and Mmilar^in 
charactpr Thev take the r n e from springs among the granif* mouat- 
ains, and flow over the detntus and sand at the base; are about twenty 
feet wide, with the water dear and rapid. Tlie banks are abrupt, about 
ten feet high, and composed of white clay and sandstone. "Upon each 
of these branches there are large bodies of post-oak timber, much of 
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whicli would serve as building-material, and near the bank of the creek 
we observed black- walnut. 

"Within a disfaace of six miles around our camp, I should estimate the 
amount of woodland at eight thousand acres. The grass is of the veiy 
\iest quality, and the soil cannot be surpassed for fertility, 

Wo are, at this place, directly at the base of one of the most lofty 
and rugged mouatains of the range. Its hare and naked sides are 
almost destitute of anything in the shape of a tree or plant, and it ie 
only here and there that a small patch of green can be discerned. Huge 
masses of flesh-colored granite, standing out in jagged crags upon the 
lofty acclivities, everywhere present themselves to the eye, and the 
scenery is most picturesque, gi'and, and imposing. 

We have for a few days past been much annoyed with a species of 
large, black horse-fly, which attacks the animals most savagely, and 
leaves his red mark wherever he touches them. These, with a species of 
small black gnat, are the only insects that we have been troubled with. 

The two men who for several weeks have be«n suffering from the 
scurvy are no better, and I am fearful, if we do not find the wild onion 
soon, that they will he in a bad state, 

I have caused all the men of the command to use freely what few 
anti-scorbutics we were enabled to procure from the subsistence depart- 
meut, as also a!! the wild vegetables that could be obtained upon the 
march ; but these do not seem sufficient to fend off the disease, when 
men have for a long time been confined exdusiveJy to animal diet, and 
constantly subjected to other causes that predispose the system to the 
disease. 

The soldiers are by no means anxious to mate use of the anti-scorbutics 
from the commissary department, as they are obliged to pay for them 
by submitting to a deduction in the amount of their ration, which, at 
most, is a veiy smalt allowance for men who are marching or laboring 
hard. This fact is bo well estabhshed, that when citizen teamsters are 
employed in the quartermaster's department, it is either necessary to 
give them an allowance of fifty per cent, more in the amount of pro- 
visions than the soldier gets, or an addition to his pay to enable him to 
purchase an equivalent. Dr. Shumard has made use of all the 
remedies in his possession in the cases of scurvy' that have been under 
his treatment, but he is of opinion that they avail but little in the 
absence of vegetable diet. Our men have discovered some green grapes 
to-day, which I hope may relieve the sick men. Several gentlemen of 
the party ascended the mountain near our camp this evening, and 
obtained a fine view of the adjoining country. They discovered that 
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ttere were three distinct ranges ninniiig from northeast to southwest; 
at this place they appear to be nnit«d in one chain, and there seems to 
be no pass practicable for wagons in this vicinitj', 

July 17. — Moving out from oamp at half-past three this morning, 
■we journeyed along the southeastern base of the mountains, passing 
several spring-brooka of cold, dehcious water, flowing from the deep 
gorges of the mountain, over the masses of loose took at the base, into 
the valley below. Tliese brooks are perennial, and this being the dry 
season, they are probably now at their lowest stage, yet there is a suffi- 
ciency of water for all purposes of farmers and for milling. 

The soil continues of an excellent quality, and sustains a heavy 
vegetation. In addition to the advantages of rich soil, good timber, 
and water, which everywhere abound near the mountains thus far upon 
our route, may be added that of the great salubrity of the climate. 

The atmosphere in these elevat«d re^ons is coo!, elastic, and bracing, 
and the breezes which sweep across the prairie temper tlie heat of the 
sun, and render it, even in midsummer, cool and comfortable. 

The different branches of Cache creek drain a large extent of country, 
which might be made available for agricultural purposes, and would be 
sufficient to sustain a large population. 

The particular district embracing the Witchita raount^ns has for 
many years been occupied and (with much justice, it seems to me) 
claimed by the Witchita Indians, who have a tradition that their ori- 
ginal progenitor issued from the rooks of these mountains, and that the 
Great Spirit gave him and his posterity the country in the vicinity for a 
heritage, and here they continued to live and plant com for a long time, 

Notwithstanding this claim of the Witch.Itas, which the right of 
occupancy and possession has guarantied to them, yet the whole of this 
beautiful country, as far as the 100th degree of west longitude, is 
included in the grant made \ij the United States to the Chootaws, 
■who thereby possess the greater part of the lands upon Upper Red river 
that are really valuable. 

The Witchitas are an insignificant tribe in point of numbers, not 
having more than about five hundred souls in the nation, and are not, 
of conise, prepared to substantiate or enforce their title to this country ; 
and, indeed, I very much doubt if they have any claims upon the con- 
sideration or generosity of our government, being the most notorious 
and inveterate horse-thieves upon the borders, as the early frontier 
settlers of Texas can vouch for ; and they are only held in restraint 
now by fear of the troops near them. They have always been extremely 
jealous of the motives of the ■white people who have wished to penetrate 
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to tta iiiteiior of tlitiv t-ountiy, and have, upon several occasions, 
dfiven off paiiies wlio have attempted to examirie the country about 
the Witchita mountainB. 

"We are encamped fjiis eYening upon a swift-running brook, near a 
very cold spring of pure wafer, which aiFowJs a delightful contrast to 
the water we have met with upon the Ke-che a qui-ho*no. Following 
up the large broot into which the spring empties, I found ifa source in 
a most lovely valley, about two miles above our encampmcEt. 

This valley, which is enclosed on three sides by lofty and rugged 
mountains, is mostly covered with a heavy growih of timber of a very 
superior quality. The trees, which are oak, ai-e large, straight, and tall, 
and are the best suited to the carpenter's purposes of any I have ever 
seen west of the " Cross -Timbers," The soil here possesses great fertility, 
and the whole valley teems with an exuberance of verdure, 

July 18.— We changed our course this morning to the north, and 
passing up the valley of the creek, found a gap or pass in the first chMi 
of mountains, thi'ough which, after much difficulty, we succeeded in 
forcing our wagons. This gap, although not very elevated, was broken, 
up into deep and narrow gorges, filled with the angular debria of the 
adjoining heights, over which it required great care and patience to pass 
our train in safety. "Wo, however, finally succeeded in reaching the 
open prairie upon the north, and found ourselves on the banks of a 
large stream, upon which we made our encampment. Our position is 
directly at the base of the most elevated mountain in the Witchita 
chain, which I have taken the liberty, in honor of our distinguished 
commanding general, to call " Mount Scott." This peak, towering as it 
does above all surrounding eminences, presents a very imposing feature 
in the landscape, and is a conspicuous landmark for many miles around. 
The altitude above the base, as determined by triangulation with the 
sextant, is eleven hundred and thirty-five feet. 

To the north of Mount Scott lies one of the most beautiful and 
romantic valleys that I have ever seen. It is about three miles wide, 
enclosed between two ranges of the mountains, and through its centre 
winds a lovely stream of pure water, fifty yards wide and two feet deep, 
the lively current of which rushes wildly down over an almost contin- 
uous succession of rapids and rocky defiles. It is fringed upon each 
side with gigantic pecan, ovei'cup, (^Quercus macj'ocarpa^ white-ash, 
{FroMnus Americana^ river-elm, ( Ulmus meTHOraiis,) and hackberry 
trees, {Celtii.) About the base of the mountains we find an abundance 
of post-oak, {Quercus oblusUoba,) and towards the summits, the red 
cedar (Juniperus Virffiidana) grows. 
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The soil in this valley is highly productive, and sustains a heavy 
vegetation. The grass is very dense, of a good quality, and from two 
to ttree feet high ; and were it not for the largo flies that oontimie to 
phlebotomize our animals, they would luxuriate here. 

Towards sundown I took my rifle, and, mounting a small Inclian 
pony belonging to my negro servant, started up the creek for the 
pnrpose of iiunting deer. After I had gone about two miles from camp, 
I suddenly discovered a buffalo bull very quietly cropping the grass 
under some oak trees near tho creek. "No sooner, however, did I see 
him, than, raising bis bead and ^vlng one look in the direction I was 
approaching, lie set off at a spanking gallop over the prairie, I applied 
the rowels most vigorously to the dimm t b t which I bestrode, 
and endeavored, by making a cut-off tb b II t get within rifle 

range ; but after exhausting all the efi ts f tb j y, I only found 
myself within about two hundred jai'd f tb b ff 1 and gave bim a 
running salute as he passed, but did not b b m f Iter or make tlie 

slightest diminution in his speed ; wb i lit ntly abandoned 
the cbaae, and returned to camp. 
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CHAPTER VIII, 



July 19. — At daylight this morning we crossed the creek after having 
excavated a passage for the wagons in the high bants, and travelled 
down the valley along the outer border of the timber in the bottom. 
The country over which we marched was of a similar charaoter to that 
described about onr last camp, and equally beautiful. We passed two 
old Indian villages, which John Bull, one of the hunters, says were 
formerly occupied by the Witchitas and Keeehies ; several of the lodges 
were still standing, with (heir old corn-fields near by. 

Our camp is upon the creek about a mile above the village last occu- 
pied by the Witchitas before they left the mountwns, Ilere they lived 
and planted com for several rears, and they have exhibited much taste 
a 1 1 d^ t n th i t n f th t f th t wn It is situated 
t th t t m ty f th m nta ns, u} n a plateau directly 

al th uth ban! f tl k d I t d I t bundi'ed feet 

abo t comm 1 n t 1 1 w i tb t j towards the 

nth IbanltstFmtom di,it ts well secui-ed 
aj,a nat suipiiae, and is bj natuie altLj,ethei one of the most defensible 

The landscape which is here presented to the eye has a most charm- 
ing diversity of scenery, consisting of mountains, woodlands, glades, 
water- courses, and prairies, all laid out and arranged in such peculiar 
order as to produce a witching effect upon the senses. 

This must have been a favorite spot for the Indians ; and why they 
have abandoned it I cannot imagine, unless it was through fear of the 
Oomanches. It is only two years since they removed from here, and 
tlteir lodge-frames are still standing, with the scaffolds upon which they 
dried their corn. 

The soil, in point of fertility, surpasses anything we have before seen, 
and the vegetation in the old corn-fields is so dense, that it was with 
great difficulty I could force my horse through it. It consisted of rank 
weeds, growing to the height of twelve feet. Soil of this character must 
have produced an enormous yield of com. The timber is sufficiently 
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abuudant for all purposes of the agrieultunst, and of a superior qiisdity. 
Most of the varieties of hard wood, such as overcup, post-oak, blacfe- 
■walnnt, pecan, hactberry, ash, black or Spanish oat, ( Quercus el<mffala,) 
eJm, and china, besides cotton-wood and willow, are found here. We 
also found the wild pasaion-flower, {Paisj^m a tncai mita,) and a beau- 
tiful variety of the sensitive plant, which we had not met with before. 

Directly opposite the village, upon the north aide, there is a large 
body of timber, which extends across to the eastern branch of Cache 
creek; this unites with the branch upon which we are encamped, about 
a mile below the village. 

Upon the south bank of the creek there is an immense natural 
meadow, clothed with lusuxiant grasses, where hay might be procured 
sufficient to subsist immense numbers of cattle. Opp(»ite our camp 
the creek flows directly at the base of a perpendicular wall of 
porphyritic trap, three hundred feet high, studded with dwarf cedars, 
which, taking shallow root in the crevices of the formation, receive 
their meagre sustenance from the scanty decomposition of the roeka. 
This Kcarpment has a columnar structure, with the flutings parallel, 
and traversing the face in a vertical direction from top to bottom, and 
has the appearance of being the vertical section of a round hill that has 
been cleft asunder and one-half removed, there being no appearance of 
a continuation of the formation upon the opposite hank of the creek. 
All the sides of this hill, except that upon the creek, are smooth, with 
gentle and easy slopes, covered with grass up to the very verge of the 
acclivity. On riding up the smooth ascent of this eminence, and sud- 
denly coming upon the edge of the giddy precipice, one involuntarily 
recoils back with a shudder at the appearance of this strange freak of 
nature. Large veins of quartz were seen traversing this fojiJjation, and 
upon an examination of specimens, we found it to be cellular or spongy, 
with the cells filled with liquid naptha of about the eoneisf^nce of tari 
and having a strong resinous odor. 

We have now reached the eastern extremity of the Witchita chaiu of 
mountains, and shall to-morrow morning cross the main creek below 
the village, and strike our course for Fort Arbuckle, this being the 
nearest military post, and in our course for Fort Smith. 

The more we have seen of the country about these mountains, the 
more pleased we have been with it. Indeed, I have never visited any 
country that, in my opinion, possessed greater natural local advantages 
for agriculture than this. Bounteous nature seems here to have strewed 
her favors with a lavish hand, and to have held out every inducement 
d man to occupy it. The numerous tributaries of Cache creek 
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flowing from granite foiintains, and winding, like not-work, in every 
direction through the valleys in the mountains — with the advantageB of 
good timbei', soil, and grass, the pure, elastic, and delicious climate, with. 
a bracing atmosphere — all unite in presenting rai-e inducements to the 
husbandmaa. It would only be necessary for our practical farmers to 
visit this locality : they coidd not be otherwise than pleased with it. And 
were it not for the fact that the gi'eater part of the most desirable lands 
lie east of the 100th meridian of longitude, and within the limits of 
that vast territory ceded by our government to the Chootavre, it 
would be puichased and settled by our citizens in a very few years. As 
it is now situated, far beyond the limits of tbe settlements, and direoUy 
within the range of the Comanohes, it is of no use to the Clioctaws 
themselves, as they do not venture among the prairie tribes, and do not 
even know the character of tliis part of their own territory. They have 
a superabundance of fertile lands bordeiing upon the Red and Canadian 
rivet's, near the white settlements of Texas and Arkansas, and they prefer 
occupying those to going further out. They have thrown aside their 
primitive habits, in a great degree, and abandoned the precarious and 
uncertain life of the hunter, for the more quiet avocation of the husband- 
man. They look upon the wild Indian in much the same light as we 
do, and do not go among them ; indeed, tb,ere is but little in common 
with them and tlie wjld Indians.* 

In consequence of losing one of our mules last night, we were de- 
tained later than usual tiis morning. Two of the Delawares went out 
at day-light in search of it, but returned in about two hours, not having 
been able to strike the track. We had, up to this lime, been so fortunate 
as to lose no animals. I was, therefore, particularly desirous that the 
lost mule should be recovered, and intimated as much to our inter- 
preter, John Bushman, who had not joined in the fii'st search. At the 
same time, I asked him what he thought were the chances of success. 
He replied, in his laconic and non-committal style, " I think maybe so 
find am — maybe not." I directed him to make an effort^ and not 
give over the search as long as there remained the least prospect of 



« The lands jueluded within the Choctaw reserraiion, which are not occupied 
or made nee of by them, ore embraced withm tLe 97th and 100th degrees of 
west lon^tnde, and are bounded upon the north and sou&t bj the Canadian and 
Eed rivers, being about one hundred and eighty miles in length by fiily in width, 
aod oonetituting an aggregate of about nine thousand square milca of valuable and 
productive lands, or one thousand siiuate miles more tian the State of Masaa- 
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success. We tlien packed our wagons and started on towards Fort 
Aibuckle, croEsing the ci'eek below the old village, where it was forty 
yards wide and ten inches deep, with a rapid eurreat flowing over a bed 
of gravel. 

Upon the east bank of the ci'eek we passed over a broad and level 
piece of bottom-land, covered with a dense crop of wild rice, and other 
rich gi'aases. We (hen left the valley in a course north, of east, over 
the ridge dividing Cache from Beaver creek, until we reached a branch 
of the latter, upon which we encamped. The timber here is large and 
abundant ; the water fresh, but standing in pools ; and the soil good. 
I have crossed this same stream at four different places below here, and 
have invariably found the soil of a similar character and the timber large, 
consisting of pecan, elm, hackberry, oak, cotton-wood, and walnut, and 
generally confined to the borders of the stream. 

Our most excellent and indefatigable hunter, John Bushmaii, re- 
turned this evening with the lost mule, having tracked him for twenty 
miles from where he left ua. Ho had also killed a buffalo during the 
day, and brought us a piece of the hump. He states that from the 
time the mule left us until he overtook him he had continued to travel, 
without stopping, directly to the north, and at right-angles to the 
com'se we had been pursuing. I inquired of him if he did not be- 
come almost discouraged before he came up with the animal. He said 
no ; that I had ordered him not to return without him, and that ho 
should have been on the track yet if he had not overtaken him. I have 
no doubt such would have been the case, for he is a man of eminently 
determinate and resolute character, with great powers of endurance, and 
a most acute and vigilant observer, accompanied by prominent organs 
of locality and sound judgment. These traits of character, with the 
abundant experience he has had upon the plains, make him one of the 
very best guides 1 have ever met with. He never sees a place once 
without instantly recognising it on seeing it the second time, notwith- 
standing he may approach it from a different direction ; and the very 
moment he takes a glance over a district of country he has never seen 
before, he will almost invariably point out the particular localities (if 
there are any such) where water can be fouud, when to others there 
seems to be nothing to indicate it. Such qualifications render the sei'- 
vices of these people highly important, and almost indispensable in a 
tour upon the prairies. 

An incident which was related to me as occurring with one of these 
guides a few years since, forcibly iUuatrates their character. The officer 
having charge of the party to which he was attached, sent him out to 
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examine a trail he had met with on the prairie, for the purpose of ascer- 
taining where it would lead to. The guide, after following it as far aa 
he supposed he would be required to do, returned and reported that it 
led off into the prairies to no particular pla«e, so far as he could dis- 
cover. He was told that this was not satisfactory, and directed to take 
the trail again, and to follow it unlil he gained the required information. 
He accordingly went out the second time, hut did not return that day, 
nor the next, and the party, after a time began to be alarmed for his 
safety, fearing he might ha* e been killed by the Indians Days and 
weeks passed by but still nothing was heard of the guide, until, on 
arriving at the first bordei 'settlement to thou astonishment he made 
his appeai'ance ammg them ind ippioaching the commiJ ding officer 
said, " Captain, that trail which you oiitred me to follow terminates 
here." He had, with indomitable and resolute energy, tra,versed alone 
Boveral hundred miles of wild and deaolate prmrie, with nothing but his 
gun to depend upon for a subsistence, determined this time to caiTy out 
the instructions of his employer to the letter. 

Jidy 21. — Wo crossed two small branches this morning at four 
o'clock, and continued our course over undulating prairies, with smooth 
and even surfaces, frequently crossing small affluents of Beaver creek, 
whei'e we found good running spring water, which can always be relied 

We had a copious shower this morning, which is the first rain that 
has fallen in several weeks. 

There is good timber and grass upon all the branches wo have passed 
to-day, and the soil is highly productive. We have also passed several 
groves of post-oak timber upon the ridges ; this, however, for the most 
part, is small, short, and sci'ubby. 

July 22. — Making an early start at two o'clock this morning, we 
ascended the eastern branch of Beaver creek fo its source, when we 
found oui-selves upon the ridge dividing this stream from Rush creek. 
The ridge is covered with timber similar to that of the Cross Timbers, 
conasting of post-oak and black-jack, (Quercus ferru^inea.) 

Our road leads for five miles through this timber, when it omei'ges 
into a beautiful meadow, where the head of one of the branches of Kush 
creek takes its lise in large springs, and runs off in a fine bold stream, 
with a variety of hard timber along its borders. After following down 
this about two miles, we suddenly came in sight of several squaws 
who were collecting the tall grass which gi-ows along the banks of the 
creek. They no sooner espied us than they jumped upon their horses 
and were about making off; most of them, however, stopped at the 
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command of our interpretor, while one or two galloped away ia tlie 
directioa of the villago to give notice of our approach. They proved 
to be Waoos and Witchitas, and informed rus that their villages were 
about four miles in advance, at the same time inviting ua to pay them 
a visit. We roached the villages (which were situated upon the bants 
of Euah creek) and encamped about half a mile below them in the 
valley, 

Immediately on our arrival we were accosted by a large crowd of 
men who wete anxious to learn whore we had been, aad whether we 
had seen any Comanches; and as we were (I think) the first party of 
whites who had visited them at this place, they appeared very glad to 
see us — probably in anticipation of presents. 

There are two villages here occupied by the WiteMtas and Wacos 
respectively ; they are situated ia the rich and fertile valley of the creek, 
where they have cultivated corn, pumpkins, beans, peas, and melons. 
These people have no ploughs, or other agricultural implements, but a 
email hoe, with which they prepare the ground for the reception of the 
seed, and do all other necessary work in its cultivation ; yet the pro- 
lific soil gives thom bountiful returns ; and were it not for tbeii' im- 
provident natures, they might, with little labor, have sufficieut for the 
whole year. Instead of this, they only care for the present, and from 
the time the com is fit for roasting, are continually eseting and feasting 
until it is gone. They are then obliged to depend upon the precarious 
results of the chase during the remainder of the yeai'. 

The village of the Witchitas has forty-two lodges, each containing 
two families of about ten persons. These lodges are made by erecting 
a frame-work of poles placed in a circle in the ground, with the tops 
united in an oval form, and bound together with numerous withes or 
wattles, the whole nicely thatched with grass ; and when completed, 
it makes a very commodious and comfortable domiciL The interior 
arrangements are such, that every person has a bunk, raised from the 
ground and covered with buffalo -hides, forming a couch which is far 
from being uncomfortable. When seated around their Sres in the centre 
of the lodges, they have an air of domestic happiness about them which 
I did not expect to find. 

The lodges are about twenty-five feet in diameter at the base, twenty 
feet high, and in the distance have very much the appearance of a gi'oup 
of hay-stacks. With the exception of a few families that live upon the 
Canadian, the whole Witchita nation is concentrated at this place ; their 
numbers do not exceed five hundred souls. They have during the early 
settlement of Texas given more trouble to the people upon the northern 
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borders of tliat State tliaii any other Indians. Tliey liave no regard for 
truth, will steal, and are wholly unworthy of the least confidence, and 
their vicious propensities are only kept in cheek now from fear. 

Living, as they do, hetween the white settlements and the prairie 
tribes, they are at the mercy of both ; they seem to be coiKoious of tbis 
fact, and express a desire to he on terms of ftieadship with all their 
neighbors. At my urgent request thoy presented us with several 
bushels of green corn this evening, which was very acceptable, as we 
had seen no vegetables for several mouths. 

The Waoos live about a mile above the "Witchitaa, in a village eon- 
Btrucl«d precisely like the other. There are twenty lodges in this vil- 
l^e, and about two hundred souls. Their habits and customs are similar 
to the Wit«hitaa, with whom they frequently intermarry, and ate upon 
the best and most friendly terms. 

Both of these tribes subsist for a great portion of the year upon buf- 
falo and deer, and wear the buffalo robes like the Comanohes. They 
also use the bow and ai-row for killing game ; some of them, however, 
are provided with rifles, and are good shots. They have a. large stock 
of horees and mules, many of -which are the small Spanish breed with 
the Mexican brand upon them, and have probably been obtained from 
the prairie ti'ibea ; while others ai'C large, well-formed animals, and have 
undoubtedly been stolen from the border white settlers. 

We leained from the Witchitas, much to our surprise, that a report 
had been made to the commanding ofBeer at Fort Acbuckle, by a Keechi 
Indian, to the effect that our whole party had been overpowered and 
massacred by the Comanches near the head of Eed river. This inform- 
ation mnst have originated with the Oomanobes ot Kioways, as they 
are the only tribes inhabiting the country about the sources of the 
river ; neither the Keechies nor the Witchitas ever venture as far onl 
into the plains as we have been. 

The account given by the Indian was so circumstantial and minufS 
in every paitioular, showing a perfect knowledge of all our movement^ 
with our numbers and equipment, that the information was evidently 
communicated by persons who were near us at the time, and observing 
our movements. Tliis accounts for llie fact of their avoiding vs upon all 
occasions, although we saw them several times, as has been observed, 
and frequently passed their camps that had been abandoned hut a short 
time, yet they never came to ua or communicated with us. They 
probably regarded us as out upon a hostile expedition, going into thei* 
country to chastise them for their depredations, and may have supposed 
that the report of our having been massacred would deter other pai'tita 
from following us. 
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The old eliief of tlie "Witchitaa (To se-quash) informed us that, Pai- 
hah-en-ka's tiand of the " Middle Comanches," in oonsoquence of some 
of their people having been killed near one of the miJitai^ posis in 
Texas, were much exasperat&i, and had burnt up the testimonials of 
good character given to tliem by United States authorities. They had 
always before preserved these papers with great care, aud manifested 
much pride and satisfaction ia exhibiting them to strangers. To-se- 
quash says they are now "very mad," and will fight ua whenever they 
meet us. 

Juli) 23.— As it rained during the night, and still continues, we did 
not move forward to-day. During the morning I sent for the chiefs of 
the two villages, for the purpose of endeavoring to persuade them to 
surrender to me two Mexican prisoners in their possession : one a man 
about forty years of age, and the other a boy flf fifteen. The man 
stated that he had been with the Witciiitas since he was a child, and he 
WM not now disposed to leave them ; that he had become as gi'eat a 
rascal as any of the Indiana, (which I gave full credence to,) and should 
not feel at home anywhere else. 

It appeared, however, that the boy had only been with them a few 
months. He states that he was kidnapped by the Kioways from his 
home near Chihuahua; that in consequence of their brutal treatment 
he escaped, and made his way to the Witchita mountains, where a 
Wifdiita hunter found him in nearly a famished state, and brought 
him to this place. He says he has been kindly treated by the Witchitaa, 
but is anxious to leave them and go with ns. He appears to be very 
inteUigent, and reads aud writes in his own language. 

In a talk with the chiefs, 1 told them that the American people were 
now on terms of friendship with the Mexicans, and in a treaty we had 
obligated ourselves to return to them all prisoners in the hands of In^ 
dians in our territory, and to prevent further depredations being com- 
mitted upon them; that the principal chief of the whites (the Presi- 
dent) would not regard any tiibe of Indians as friends who acted in 
violation of this treaty ; that he confidently hoped and expected all the 
tribes who were friendly to our people would comply strictly with the 
requirements of the treaty, and give up all prisoneis ia their possession. 
I then requested them to release to me the boy, and told them if tli*y 
did this I should make them some presents of articles that had been, 
sent out by the President for such of his red children as were his friends. 
They hesitated for a long time, stating that the boy belonged to a 
"Waco, and he loved him so much that it was doubtful if he could bo 
persuaded to part with him. "Whereupon I told them that if they re- 
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leased tlie boy quietly, I should reward tliem ; but otherwise I had deter- 
mined to taire him from them by force, and if compelled to resort to thia 
com'se, should give them nothing in return This ^pj eoied to liaie the 
desired effect, and Ihey said if I would m-iLe the family jnto which he 
bad been adopted a few presents, in adlition to ishat I hid prjmised 
them, they would release him. I a«cordmgly distiibuted the prestnts, 
and took possession of the boy. Upon tumma; him oiei to us they 
divested liim of the few raga of coveiin^ thit hung ibout his peraou, 
and reluctantly gave him to us, and he makes hia exit ftom the Witch 
ita nation in the same costume in which he entered the woild W« 
Boon had him comfortably clothed, and he is much delighted with the 
change. Captain McClellan will take him to Sdn Antonio fiora wluoh 
place he will communicate with his relativta 

Jvly 24. — We left the Witchita ullage at 4 oclock tins moinmg, 
and intended to have followed the trail which the Indians travel to 
Fort Arbuotle, but soon discovered that it cros'*ed numeruus biooke 
running through deep gullies impassable for wagons, whidi mide it ne- 
cessary fot us to turn south towards the dividing ridge between Eusb 
creek and Wild Horse creek. We followed this ridge for seven miles, 
and encamped upon a small affluent of Wild Horse creek. In oar 
inarch to-day we passed over an elevated, waiving country, interspersed 
with groves of oak. Upon each side of the dividing ridge are numerous 
small spring branches, flowing off to the right and left, and upon these 
there is an abundance of good timber, with soil of the best quality. We 
have passed the range of the grama grass, hut still find the mezquite 
and other varieties of wild grasses, upon which our animals continue to 
thrive, and keep in excellent condition. After we had proceeded some 
ten miles upon our march this morning, we discovered that our friends 
the WitchitM had, in the characteristic style of their hospitality, ab- 
stracted from one of our wagons several articles which they probably 
supposed would be more useful to them than to us. Unfortunately, we 
were too far from tKe village to adniit of going back and making them 
restore the articles. Our Spanish boy states that before he left, they 
advised him to seize the first opportunity that should offer to steal one 
of our horses, and make his escape to them. 

JvXy 25. — Our wagons were packed, and we were in motion at about 
3 o'clock this morning, in a course nearly due east, down the right bank 
of Wild Horse creek for eight miles, when we entered the Cross-Timbers 
upon the ridge dividing this stream from Mud creek: (an affluent of 
Eed river, which puts in above the Washita.) Our encampment this 
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evening is upon tlie border of a ravino in the timber, where we find 
good water and grass. 

In our march to-day, we have passed the heads of several branches 
running info Wild Horse, Beaver, Eiish, and Mud creeks, upon all of 
which there is an exuberant vegetation, denoting a fertile soil. The 
timber is abundant, and of a good quality, and the water, issuing from 
springs, is perennial, I have passed througih the Cross-Timbers at five 
different points before this,- and have always found them similar in 
character and composition. 

Some Kickapoo hunters came into camp this evening, and we could 
not but remark the striking contrast between them and the Witchitas. 
They were fine-looking, well dressed yonng roen, with open, frank, and 
intelligent countenances, and seem to sooni" the idea of begging; 
while the others, as hsiS been observed, are incessantly be^ng every 
article they see, and do not po^ess the slightest gratitude for favors 
received. 

J-aly 26. — At daylight this morning we resumed our march through 
tlie Cross -Timbers, keeping the dividing lidge for two miles, when we 
turned to the left, and passed down near Wild Horse creek ; but we 
found small streams, with abrupt banks, crossing our course so frequentlyt 
that we had much difficulty in making progress. We, however, by 
hard labor in digging down banks and cutting through dense thickets, 
Bueceeded in making eight miles, and encamped upon a small spring 
branch in the Cross-Timbers. A short distance before we reached our 
present position we fell into an old Indian trail, where some wagons had 
passed several yeai's before. We noticed where several small trees had 
been cut, and whei'C the bai'b had buen scraped off from others by the 
ends of the axles as they passed along. 

J^ul-y 27, — As soon as it was sufficiently light to enable us to see the 
trail this morning, we started on, keeping the old wagon trace through 
the timber for eight miles, when it led us into a road I had made the 
last season, between Port Arbuelde and Fort Belknap, at a point four- 
teen miles from the former post As soon as the men came in sight ©f 
this, they gave a prolonged and simultaneous shout of joy ; it seemed: 
to them like greeting an old familiar a ijUiintiULe; it was the first 
place they had recognised m several month*, and it brought them near 

The axes and spades were laid by in the wagons, as our labors in 
road-making terminate hei'e ; and I tave no doubt the command are 
heartily rejoiced upon the occasion, as their duty since we left the 
Witchita mountains has been very laborious. Two miles after striking 
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tiio road ws emerged from the Crosa-Timbers, and passing ove 
of low mountains lying south of Wild Horse Creek valley, < 
nine miles from Fort Aibuokle, 

Jnly 28.— At one o'clock this morning we were upon the road 
again, and at daylight marched into Fort Arbnckle, -where we foand 
our friends much astonished and delighted at our sudden appearance 
among them, when they had supposed ua all massacred by the Coman- 
chea. "We ate much indebted to the kind hospitality of the ofiicoi-s 
stationed here fov the generous supply of vegetables with which they 
faroisbed one entire command during our stay with them. After an 
exclusive diet of meat and bread for several months, we could not have 
had a more welcome present than the fine fresh vegetahlea which tbeir 



I shall remain hei'e for two or three days to dispose of the stores on 
our hands, recruit our animals, and get the company in readiness to 
leturn to its statiou at Fort Belknap, under charge of Lieutenant Up- 
degraff. 

I feel a sincere regret at patting with the company, as the uniform 
good conduct of the men during the entire march of about a thousand 
miles merits my most sincere and heartfelt approbation. I have sel- 
dom had occasion even to reprimand one of them. All have performed 
the arduous duties assigned them with the utmost alacrity and good 
will ; and when (as was sometimes the case) we were obliged to make 
long marches, and drink the most disgusting water for several days 
together, instead of murmuring and making omplaints, they were 
cheerful and in good spirits, I owe them, as well as the officers and 
gentlemen who were with me, my most hearty thanks for their cordial 
co-operation with me in all the duties assigned to the expedition. It is 
probably in a great measure owing to this harmonious action on the 
part of all persons attached to the expedition that it has resulted so 
fortunately. 

"We have lost no men by death, and, with the exception of the two 
eases of scurvy, there has been no sickness of oonsequenee. And in- 
stead of any of our animals dying or sfraying away, we have had the 
especial good fortune of adding three horses, which we found upon the 
plains, to the number we received at the commencement of the march. 
The animals, and particularly the oxen, many of which were so poor 
when they left Preston as to be considered almost useless, have all 
returned in fine condition, and are now much better capable of perform- 
ing service than when they came into our hands. 
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CHAPTER IS. 



In a cornpreheueiva review of tiie physical characteristics of tlio 
pavticulsi' section of Red river whicii is comprised witliin the limits of 
the district assigned to the attention of the eKpedition, it will not 
perhaps be considered irrelevant to make a few general observations 
upon the more prominent featutes of the country bordering upon this 
stream, from its confluence with the Mississippi to its sources. It will 
be observed, by reference to a map of the country em.bracing the basin 
of this river, that in aaoendiiig from the mouth, its general direction 
as high as Fulton, Arkansas, is nearly north and south ; that here it 
suddenly changes its course and maintains a direction almost due east 
and west to its sources. One of the first peculiarities which strikes the 
mind on 3 survey of the topography of this extensive district of country, 
is the generai uniformity of its surface : wttii the exception of the 
"Witehita rimge no extensive chains of lofty mountains diversify the per- 
spective, and but few elevated hills rise up to relieve the monotony of 
(ie prospect. Another distinguishing feature of this river is, that the 
country on its upper waters diffei's in every respect from that in the 
vicinity of its mouth. The valley is found to comprise two great geo- 
graphical sections, each having physical characteristics entirely distiact 
from the other. The main branch of the river from the point where 
it debouches out of the Staked Plain, flows through an arid prairie 
country (dmost entirely destitute of trees, over a bi'oad bed of light 
and shifting sands for a distance measured upon its sinuosities, of some 
five hundred miles This country for the moat part is subject to peri- 
odical seasons of drought whioh preclude the possibility of cultivatioa 
except by means of artificial ungation It then enters a country covered 
with forest-tiees of gigantic diiHen';ions growing upon an alluvial soil 
of the most pre-eminent fertilitj which sustains a very diversifitd sjlva, 
and affords to the planter the moat bountiful returns of all the products 
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suited to this latitude. On entering tliia section of tie river we find 
that tlie borders contract, and the water, for a great portion of the year, 
washes both bants, at a high stage, carrying away the loose alluvium 
from one side and depositing it upon the other in such a manner aa to 
produce constant changes in the channel and to render the navigation 
difficult. This character prevails through tlie remainder of its coiiTse 
to the Delta of the Mississippi, and throughout this section it is subject 
to heavy inundationa, which often flood the bottoms to such a degree as 
to produce veiy serious coiisoc[uences to the planters, destroying their 
crops, and, upon siibsiding, occasionally leaving a deposite of white sand 
over the surface, rendering it thenceforth entirely barren and worthless. 

Below the great raft a chain of lakes continues to skirt the river for 
more than a hundred miles : these are supposed to have been formed in 
the ancient charmels and low grounds of former streams, whose discharge 
had gradually been obstructed by an embankment formed of the sedi- 
mentary matter brought down the river from above. 

These lakes are from five to fifty miles in length, ftom a quarter to 
three miles wide, and are filled and emptied alternately as the floods in 
Eed river rise and fall : they serve as reservoirs, which in the inunda- 
tion of the banks of the river receive a great quaJitity of water, and, as 
it subsides, empty their contents gradually, thereby tending to impede 
the rapid discharge of the floods upon the Delta. Like all rivers of 
great length which drain a large extent of country, Red river is subjected 
to periodical seasons of high and low water. The floods occur at very 
uniform epochs, but the quantity and elevation of the water, as well as 
its continuance at a high stage, vary constantly. 

During tlie winter the water often remains high for several months, 
but the heavy rise which has almost invariably been observed during 
the month of June, often subsides in a very few days. 

The geographical position of the sources of Eed river being in latitude 
84° 42' and longitude 103° T 10," and its confluence with the Missis- 
sippi in latitude about 31° and longitude 91° 60,' it extends over 
three and a half degi'ces of latitude and eleven degrees of longitude. 
The barometrical elevation of its soui'ces above the sea is twenty-four 
hundred and fifty feet. The estimated distance by the meanderings of 
the stream from the mouth to Preston, Texas, is sixteen hundred miles, 
and from this point to the sources of the main branch five hundred 
more, making the entire length of the river two thousand one hundred 

On emei^ing from the timbered lands upon Eed river into the great 
plains, we pa^ through a strip of forest called the Cross-Timbers, 
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This extensive belt of woodland, whicli forms oae of tlie most prominent 
and aDomaloua features upon the face of the country, is &om five to 
thirty miles wide, and extends from the Arkansas river in a southwesterly 
direction to the Brasios, some (oar hundred miles. 

At six different points where I have passed through it, I have found it 
cnaracterized by the same peculiarities ; the ti'ees, consisting principallj 
of post-oak and blaek-ja«k, standing at such intervals that wagons can 
without difBculty pass between them in any direction. The soil is tliin, 
sandy, and poorly watered. This forms a boundary-line, dividing the 
country suited to agriculture from the great prairies, which, for the most 
part, are arid and destitute of timber. It seems to have been designed 
as a natural barrier between civilized man and the savage, as, upon the 
east side, there are numerous spring-brooks flowing over a highjy 
prolific soil, with a superabundance of the best of timber, and an exu- 
berant vegetation, teeming with the delightful perfume of flowers of the 
most brilliant hues; here and there interspersed with verdant gladea and 
Bmall prairies, affording inexhaustible graaing, and the most beautiful 
natural meadows that cmi be imagined ; while on the other side com- 
mence those barren and desolate wastes, where but few small streams 
greet the eye of the traveller, and these are soon swallowed up by the 
thirsty sands over which they flow. Here but little woodland is found, 
except on the immediate borders of the water- courses. 

From the point where Eed river leaves the timbered lands, the entire 
face of the country, as if by the wand of a magician, suddenly changes 
its character. The bluffs now approach nearer the river, and the alluvial 
boKoms, which below here have been exceedingly rich, and productive, 
contract, and do not support that dense and rank vegetation which 
characterizes tlie lower portion of the valley. The undergrowth of cane- 
brakes and vines disappears, and is no more seen throughout the entire 
extent of tjie valley. The lands adjacent gradually rise, and exhibit 
broad and elevated swells of surface, with spacious valleys intervening, 
and the soil continues to become more and more sterile as we ascend, 
until we reach the 101st degree of longitude, when from this point, with 
few exceptions, there is no more arable land. 

Previous to my departure upon the expedition, I Lad. been led to 
believe, from the representations of the Indians and others, that after 
passing Cache creek, no more good timber or land suited to cultivation 
would be met with upon the waters of Red river; but in this (as will 
have been observed) I was greatly in error, as wo found much good 
timber and fertile land above this point. 

The country drained by the numerous brauolies of Cache creek alone 
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ia very large, and possesses, in a remarkable degi'oe, sH tLe elemeats 
necesaaiy for coastiluting a rich and productive agricultural distriet. 

Including the valleys embraced within the Witohita mountains, there 
are, upon a veiy moderate estimate, at least from seventy-five to eighty 
thousand awes of tiDable lands upon the waters of this stream. In the 
valley of Otter creek thete are also several tSiousand aerea of inch alluvial 
lands, with timber in abtindanee; and upon Elk, Sweetwater, and the 
other small affluents of the North Fork, much land is found whiob would 
rank with our government surveyors as "first rate" in quality. All these 
would make up an aggi'egate of at least one hundred and fifty thousand 
acres of land, upon which cotton, com, and roost other grwns could be 
produced abundantly. 

•Could they be persuaded to lay aside their wandering habits and 
cultivate the soil, the amount of land here alluded to would be more 
than sufficient to sustain all the natives inhabiting this section of coun- 
try ; and tbe luxuriant and nutritious grasses which everywhere abound 
throughout the entire extent of the river basin, would furnish an ines- 
hausiible amount of forage and grazing for their numerous animals. 
The winters here are mild, and it is seldom that the snow covere the 
ground more than a day or two at a time. There ia a constant supply 
of good mnning- water upon all the minor tributaries to the North Fork, 
and sufficient woodland to supply farmers with fuel for a gi'eat number 
of years. 

The soil in the valley of the main trunk of the river, as well as upon 
the Salt J'ork, is thin and sandy, with very little timber or palatable 
water ; and the country here possesses but few of the requisites essential 
to agriculture. 

The Comanches and Kioways resort in great nnmbeiB to the waters 
of the north fork of Bed river, where they find forage for their animals 
abundant during the winter months. Vestiges of their camps were 
everywhere observed along the whole course of the valley, from the 
Witchita mountains to the sources ; and the numerous remains of the 
stumps of trees, which had been cut down by them at different periods, 
indicated that this had been a favorite resort for them during many 
years. In several places we found camps that bad only been deserted 
but a few days, and some where the fires were still burning. From the 
great extent of surface upon which the grass was cropped at acme of 
these camping-places, and from the multitude of tracks still remaining, 
we inferred that tbey were supplied with immense numbers of animals; 
and they are undoubtedly attracted here by the superior quality of the 
grass, and the great abundance of cotton-wood which is found along 
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the borders of the streams, upon the baj'k of which they fatten their 
favorite horses in the winter season. 

Should the government authorities ever have occasion fo commutiieate 
with these Indians, I have no doubt that many of them can always bo 
found during the autumn, winter, and spring months along this branch 
of Red river ; during the summer they leave and travel north in pursuit 
of the buffalo, generally ranging between the north fork of the Cana- 
dian and the Arkansas river. 

We observed but few places upon the main, brmich of the river 
where the Indians had made their encampments. We, however, saw 
trails where they are aceuslomod to travel, crossing this branch and 
leading south towards the Brazos; indeed, a party with about fifty 
horses and mules had travelled along the bed of the Ke-che-a-qui- 
ho-no, through the gorge to the head of the river, but a short time pre- 
vious to our passing. 

The military posts already established upon the southwestern borders 
of Texas, with the two occupied by the fifth infantry in the dii'ection of 
the headwaters of the Brazos, undoubtedly exercise a good influence 
over the southern Comanehes who frequent that section; but there is a 
vast tract of country to the north of this, extending across Red river and 
the Canadian to the Arkansas, where there is no military post until 
reaching Fort Atkinson, upon the Santa F6 trace. Fort Arbuckle and 
Fort Scott are near the settlements, and they are now entirely out of He 
range of the prairie tiibes. The northern aud middle Comanehes and 
the Kioways occupy this country, and go and come when and where 
they choose without the knowledge of any of our military authorities. 
These Indians probably commit more depredations upon the notthertt 
provinces of Mexico than any others. In passing hack and forth upon 
these forays, they were formerly in the habit of taking a route crossing 
the Brazos and Colorado rivere, in the vicinity of some of the military 
posts in Western Texas ; but since tbey have become acquainted with 
the localities of these posts, I have been informed by the Indians that 
they were so muoh harcassed by the troops as to cause them to change 
their route ; aud now they generally pass to the north and west, entirely 
around this chain of posts. 

It is a well known fact, that whenever depredations have been com- 
mitted by the Indians along the western borders of Texas, the perpe- 
trators have almost invainably come from the north and rotuiiied in that 
direction; and when pursued, their trace lias generally been found to 
lead towards Red river, in the direction of the western extremity of the 
Witchita chain of mountains. Such was the faot in the recent instances 
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where animals were stolen from the posts upon the Brazos, and I cannot 
but believe, if there bad Ijeen a garrison at some point upon Red river 
in the vicinity of the mountains, that the stolen animals might in a 
majority of cases have been recovered, and the authors of the depreda- 
tions detected. Heretofore the troops stationed upon the Brazos, when 
sent in pursuit of Indians who had stolen animals, have followed them 
■nntil their provisions wei'e consumed, and have then been obliged to 
abandon the trail and turn back before coming near them ; whereas, if 
they had started out from a post upon Red river, tliey would probably 
have been enabled to carry provisions sufficient to have served tbem 
nntil they could have reached the encampments where the freebooters 
had left their families. 

A gariison established near the western extremity of the Witchita 
range of mountains would be in .the heart of the Comanche country, 
and near the point where fhey cross Red river upon their marauding 
expeditions into Texas and Mexico. 

The military authorities stationed here would have an opportunity of 
becoming acquainted with the chiefs, and with the character and habits 
of the Indians frequenting this section, and would have gi'eater facilities 
for gaining their confidence and removing the unfavorable impression 
which they have heretofore entertained towards Americans. Believing 
that our goverumeiit contemplates taking their hunting-grounds from 
th^, they have always beea suspicious of the motives of the whitps 
who have viyted their couatiy, so much so, that upon one occa'.ion they 
niassacred a party of twenty men who attempted to surify a tract ot 
land ill Western Tpxti They desire, therefore, to lem-iin is tii as 
possible sway tiom the white settlements 

If troops weie quiiteied m then ccuntry anywhere m the \)L,in]ty ot 
the point I have mentioned, the Indians would by degiees btuima 
familiarized to their presence, and m time learn that instead of doing 
them injustice, the polii y of our government towards them is such as 
would ultimately conduce to then welfare and piosperity 

At almost any point throughout the Witchita mountains, all the 
requisites foi building and sustaining a militiry post are found in great 
profusion. The quality of the timber, soil, and water, are all far supeiior 
to that near the posts upon the Brazos river; and I firmly believe there 
is no more salubrious climate in the universe. 

In my humble judgment, in view of what has been said, a military 
post established in lie vicinity of these mouataina, and garrisoned by 
a force of sufficient strength to command the respect of the Indians, 
would ad<J more to the efficiency of the army in checking their depre- 
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dations than any other position that is now occupied by the ti'oops in 
"Western Texas, This post would be about one hundred and forty miles 
distant fi'om Fort Arbuckle; two hundred miles from Fort Washita; 
and one hundred and twenty fi'om Fort Belknap ; and being near Red 
river, (which it is beheved will prove navigable, at a good stage of 
water, nearly as high as this point,) the troops could probably be fiir- 
nisbed with supplies at a lower rate than at any of the military posts 
in this part of the country equi-distant from the seacoast. 

Should it become necessary to march troops or transport supplies 
between the military posts upon the headwatera of the Brazos and Santa 
F6, a better route cannot be desired for wagons than the one we hasa 
followed from Fort Belknap to the confluence of Cache creek, continu- 
ing up the north fork of Red river to near its source in the Staked 
Plain, and thence across in a northwesterly direction to the Canadian 
river, upon the south bank of which will be found a distinctly-marked 
wagon-trace, travelled by California emigrants in the summer of 1849, 
which leads in a very direct course, over iirm and smooth ground, to 
Santa F6. There is a bountiful supply of all that is essential to the 
comfort of tlie traveller and his animals upon this route ; and good 
wood, water, and grass, are found so abundantly along the entire dis- 
tance, that he need not make a single encampment without them all. 
The distance, measured along the route over which we travelled, from 
Fort Belknap to the mouth of Cache creek, is one hundred and twenty 
miles ; fi-om this point to the head of the north fork of Red river is two 
hundred and thirty-seven miles ; to the Canadian, twenty-five milea ; 
thence to Santa F^, two hundred and ninety-five miles ; making the 
aggregate distance between the termini six hundred and seventy-seven 
miles. These distances, as far aa the Canadian, are measured upon the 
route over which we travelled in our explorations; and although its 
general course is reasonably direct, it is in some places circuitous, and 
eeuld probably be sliortened so as to reduce the' distance to about six . 
hundred and forty miles. The navigation of Red river with steamera 
of light draught is practicable at all times to Shreveport ; and about 
four months of the year they have ascended without difiiculty to Fort 
Towson. 

During the past season, at a time when the river was at a low stage, 
a steamer drawing three and a half feet of water had no difficulty in 
ascending as high as Preston, near the confluence of the Washita, 
Several boats had previously reached this point upon the river ; but as 
there are but few settlements above here, there has as yet been no 
inducements held out for boats to attempt the navigation of the river 
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any liigher, I am confideut, bowever, from what I have seen of Upper 
Red river, that at a medium stage there ■will be sufficient depth of 
water for araal] steamers, such as ply tipon some of the tributaries to the 
Mississippi, to ascend the river as high as where the two principal 
braaohea unite, (aboiit fifty miles above tjie mouth of Cache creek,) As 
an evidence of this, on our outward march, at a time when the river 
was at a high stage, I had occasion for crossing frequently, but could 
find no place below the poiat mentioned where the wat^r in the channel 
was of less depth than five feet ; indeed, I do not think as many ob- 
structions will be found above Preston as below, for the reason that 
there is hut little woodland bordering upon the upper portion of the 
river, and consequently but few of those formidable obstacles called 
snags. 

At a low stage the water in the river becomes very shallow, and can 
then be forded at any point. But during high water, the quicksands in 
the bed of the stream become loose and unstable, and make it hazard- 
ous to attempt a passage with animals. It was observed throughout 
that portion of the Valley of the river which came under our observation^ 
that it was bordered upon each side by three distinct terraces or bencbes 
runnings parallel wifJi the course of the stream. The first of these is 
from three to six feet high, from fifty to two hundred feet wide, and in 
places subject to overflow. The second, which is from ten to twenty 
feet above the first, is from two to five hundred feet wide, and is never 
submerged. The third varies from fifty to three hundred feet in eleva- 
tion above the second, and forms the elevated line of bluffs that 
terminate the prairie iands adjacent to the valley. 

In many phoes between the upper extremity of the Witchita moun- 
tams and the sources of the nver we found continuous chains of 
sandhill'! from twenty to fifty ieet high, bordering the valley, and 
denuded ot all he b ige sa e a few plum-bushes and grape-vines. 
Although theie is some good *( il upon the small affluents to the main 
nver, the country geaerally, immediately bordering it, is barren and 
sandy. 

Several erroneous opinions have for many years been entertained in 
regard to the country upon the headwaters of Red river. For instance, 
it has generally been supposed, from the circumstance of a heavy lise 
occurring in the river dui'ing the month of June, at a time when there 
is generally no rain in the settlements, and during the dry season upon 
the plains, that the sources of the river would be found in lofty mountain 
ranges, where the melting snows would account for the great amouut 
of water passing through the channel at the season mentioned. But 
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such is not the fact, as all the principal branches above Cache creeli 
have their oiigin in the eastern borders of the table lands of New 
Mexico, where there are no mountains. We, however, observed frequent 
and copious rains in the viciuity of the Witchita mountains during the 
season of the June flood; and I am of the opinion that here is the 
source whence much of the water is derived. 

As the water in the river has a very bitter and disagreeable taste, it 
hte been conjectured that it passed in its course through extensive salt 
plains ; but this I also found to be an error. We saw no deposite of 
chloride of sodium in the vicinity of the river ; the peciiliar taste being 
communicated by ingredients that it receives in flowing for a hundred 
miles over a gypsum formation. An analysis of this water, under the 
direction of Dr. Clark of Amherst College, gives the following results, 
from which it will be seen that the per-ceiitage of salt is small :* 

"Weight of water in fluid c 
"Weight of water in fluid g 
Weight of chlorine present 
Weight of lime 
Weight of sulphuric acid - 
Sulphates of soda 

Regarding the lime aa a sulphate, and the residue of sulphuric acid as 
united 'with magnesia, and the chlorine aa united with the sodium, we 
Lave the following results : 

Weight of sulphate of lime .080 

Weight of sulphate of magnesia ------ .073 

Weight of chloride of sodium ,.-..- .084 



Weight of the whole .23T 

Per-centage of matter in aolution - - . . - 19 

This gypsum range forms an immense belt, which extends across the 
country for some four or five hundred miles. Col. Long speaks of seeing 
it upon the Arkansas ; and I have myself passed through it at four other 
diff"erent points south of this, embracing a range of some three hundred 
miles. It is regarded by Dr. Hitchcock as the most extensive depositc 
of this mineral in North America, I have eveiywhere found it char- 



* I tavo undoratood, aaee our return, tliiit the Infliiuis have receatly diseovered 
a depoaita of salt (ohloiideof eoilinm) about three milea to the south of our return 
rouie, near die western extremity of the Witcbita ntoontuoB. 
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acterJKod by the same peculiarities, witli tliu water issuing fmm it inva- 
riably bitter and unpalatable. 

Tiie Arkansas, Canadian, Brazos, Colorado, and Pecos rivers, pass 
through tlie formation, and a similar taste is imparted t« tlie waters of 
all. Several of these also have their sources in the same elevated table- 
lands as Red river, and where they make their exit from this plateau 
their beds are confined to vast sluices or caiions, the sides of which rise 
very abruptly to an enormous height above the surfaee of the water. 
The barren mesa, in which these streams take Oieir rise, extends from 
the Canadian river, in a southerly course, to near the conBuenoe of the 
Pecos with the Rio Grande, some four hundred miles, between the 32d 
and 37th parallels of north latitude. It ia in places nearly two hundred 
miles in width, and is embraced within the 101st and 104th meridians 
of west longitude. The approximate elevation of this plain above the 
sea, as determined with the barometer, is two thousand four hundred 
and fifty feet. It is much elevated above the surrounding country, very 
smooth and level, and spreads out in every direction as far as the eye 
can penetrate, without a tree, shrub, or any other herbage to intercept 
the vision. The traveller-, in passing over it, sees nothing but one vast, 
dreary, and monotonous waste of barren solitude. It is an ocean of 
desert prairie, where the voice of man is seldom heard, and where no 
living being permanently resides. The almost total absence of water 
causes ail animals to shun it : even the Indians do not venture to cross 
it except at two or three points, where they find a few small ponds of 
water. I wsa told in New Mexico that, many years since, the Mexicans 
marked out a route with stakes across this plmn, where they found 
water ; and hence the name by which it is known throughout Mexico, 
of " El Llano Estacado," or the " Staked Plain." 
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The oountvy over'wliieli we passed is frequented by several tribes of 
Indians, who follow the buffalo, and subsist almost exclusively upon 
the uncertain products of the chase. The Witchitas, Wacos, Kechies, 
and Quapaws, all resort to the country about the Witchita mountains, 
where a few years since they had their thatched villages and corn-fields, 
but they have recently removed near the white settlements. The 
Witchitas and Wacos, as before stated, are now Hving upon Rush creek, 
while the Kechies and Quapaws are upon Chouteau's ci-eek, an atBuent 
of the Canadian. The Witchitas and Kechies each number about one 
hundred warriors; the Wacos about eighty; and the Quapaws only about 
twenty five. They all use the horse in their hunting and war expedi- 
tions, and are possessed of a good supply of these animals. The history 
of the Quapaws, a minute remnant of what was once a large and 
powerful nation of Indians, called the " Arkansas," but now only num- 
bering a very few lodges of miserable half-starved be^ars, is truly 
melancholy. Father Charlevoix, in his " Historical Journal of a Voyage 
down the Mississippi," speaks of visiting them, and found them at that 
time very numerous and warlike. He says of them : " The Arkansas, or 
Quapaws, are reckoned to be the tallest and best-shaped of all the 
savages of this continent, and they are called, by way of distinction, 
'the fine men.'" He describes them as occupying at the time of his 
visit four villages, one of which was upon the Mississippi, a short dis- 
tance above the mouth of the Arkansas. They were, according to him, 
composed of the confederated remnants of several ruined nations. 

In the time of Du Pratz these Indians had all moved up the Arkan- 
sas, and were living about twelve iniles from the mouth of White river ; 
they were then quite numerous, and he compliments them by saying 
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that liey were no less dislinguialied as wairiora than buntera, and tLat 
they were the first nation that auceeeded in coiic[ueting the warlike and 
numeroua Chiykasaws, It is related that upon one occasion they en- 
countered the Chickaaaws, who, in consequence of having no powder, 
considered it most prudent to make a precipitate retreat ; whereupon 
the Quapaw chief, undersfanding the cause, deteimined they should bo 
placed oil an eqiiahty, and ordered all hia warvioi's to empty their powder- 
horns into a blanket, and making an equal division of the powder, he 
gave one-half to his enemies. The battle then coraaienced, and in a short 
time terminated with a signal defeat of the Chickaaaws, who retreated 
with a loaa of ten killed and five prisoners, while the Qviapaws only lost 
one man. They were also distinguished for their friendship to the early 
settlers along the Arkansas river, and it is mnch to be deplored that 
this once numerous and valorous nation is so fast approaching annihila^ 
tion. The two most numerous and powerful tribes of Indians frequents 
ing the country npon Upper Red river are the Comanches and Kiowaya; 
the former range from the Witchila mountains to ihe sources of the 
river, while the latter occasionally visit the headwaters, but seldom come 
as far down as the mountains. These, tribes have similai' habits, hut 
speak different languages. The most numerous and warlike nation ia 
that of the Comanches, who are separated into three disdnct local gi'and 
diriaions, namely : the Northern, Middle, and Southern; each of these 
is subdivided into several bands, commanded by separate chiefs. 

The Norlhern and Middle Comanches subsist almost entirely upon 
the flesh of the buffalo ; they are known among the other Indians as 
" buffalo -eaters," and are generally found at their heels, migrating with 
them from place to place upon those vast and inhotpitable plains of the 
West, the greater portion of which are incapable of cultivation, and 
seem destined in the future, aa in the past, to be the abode of the 
wandering savage, possessing as they do, so few attractions to civilized 
man. Thin vast district, however, exhibits one characteristic which 
compensates for many of its asperities; perhaps no part of the habitable 
globe is more favorable to human existence, so far as the atmosphere is 
concerned, than thia. Free from marshes, stagnant water, great bodies 
of timber, and all other sources of poiaonoua malaria, and open to every 
wind that blows, this immense grassy e^spanse ia purged from impurities 
of every kind, and the air imparts a force and vigor to the body and 
mind which repays the occupant in a great measui'e for his deprivations. 
Nature, which almost everywhere exhibits some compensalion to man 
for great hardships, has here conferred upon him health, the first and 
beat of her gifta. It is a fact worthy of remark, that man, in whatever 
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situation lie may hn placed, is iniiuenced in kis modes of esist(!n«e, lis 
pUjBical and moral condition, by the natural resom-ees of climate, soil, 
and other circumstances around him, over the operations of which ho 
has no control. Fortunately, such is the flexibility of his nature that 
he soon learns to adapt himself to the hardest and most untoward 
circumstances, and, indeed, ultimately becomes not only reconciled to 
his lot, but pei'suades himself that his condition is far preferable to that 
of most others. 

The example of our western-border settlers is illustrative of this fact, 
as they continue to remove farther and farther west as the settlements 
encroach upon them, pieferring a life of dangerous adventure and soli- 
tude to personal security and the eomfoi-ts and enjoyments of society ; 
and what was at first necessity to them, becomes in time a source of 
excitement and pleasure. 

The nomadic Indian of the praiiies demonstrates the position still 
more forcibly ; &ee as the boundless plains over which he roams, he 
neither knows nor wants any luxuries beyond what he finds in the 
buffalo or the deer around him. These serve him with food, clothing, 
and a covering for his lodge, and he sighs not for the titles and distinc- 
tion which occupy the thoughts and engage the energies of civilized 
man. His only ambition consists in being able to cope successfully 
with his enemy in war, and in managing his steed with unfailing adroit- 
ness. He is in the saddle from boyhood to old age, and his favorite 
horse is his constant companion. It is when mounted that the Coman- 
che exhibits himself to the best advantage : here he is at home, and his 
skill in various manceuvres which he makes available in battle — such as 
throwing himself entirely upon one side of his horae, and discharging 
his arrows with great rapidity towards the opposite side from beneath 
the animal's neck while he is at full speed — is truly astonishing. Many 
of the women are equally ft j^ t with the men. They 

ride upon the same saddl d h n m ner, with a leg upon 
each aide of the horse. A jl f th kill in horsemanship, 

two young women of o f th t 1 f th Korthern Comanches, 
white we were encamped n th m [ some antelopes at a 

distance from their can p, t d 1 rse , d with lassos in their 

hands set off at full speed in pursuit of tliis fleetest inhabitant of the plains. 
After pursuing them for some distance, and taking all the advantages 
which their circuitous coui'se permitted, they finally came near them, 
and, throwing the lasso with unerring precision, secured each an animal 
and brought it back ia triumph to the camp. Every warrior has his 
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war-borse, wbieh is the fleetest that can be ohtaiiied, and he prices him 
more highly than anything else in his possession, and it is seldom that 
he can be induced to part with him at any price. He never mounts 
him except when going into battie, the bufFalo chase, or upon state 
occasions. On his return from an excursion he is met at the door of his 
lodge by one of his wives, who talces his horse and attends to its wanla 
with the utmost care. The prairie warrior performs no menial labor ; 
his only occupation is in war and the chase. His wives, who are but 
little dearer to him than his horse, perform all the drudgery. He fol- 
lows the chaae, he smokes his pipe, he eats and sleeps ; and thus he 
passes his time, and in bis own estimation he is the most lordly and 
independent sovereign in the universe. Such are some of the charac- 
teristics of the prairie Indians ; and I cannot dismiss the subject without 
remarking that, in addition to the physical similitude between tbe deserts 
of Arabia, the steppes of Centi'al Asia, and the praiiie mesas of our own 
country, a very>striking resemblance is also observed in the habits and 
customs of the respective inhabitants. The Arabs of the desert, the 
Tartar tribes, and tbe aboriginal occupants of the prairies, are alike 
wanderers, having no permanent abiding-places, transporting their lodges 
wherever they go ; and where these are pitched, there are their homes. 
They permit no authorities to control them but such as receive the 
unanimous sanction of the masses, and the rule of their leaders is 
guided by the counsels of their old men, who, in many cases allay dis 
sensions and curb the impetuosity of ambitious young warriors, whose 
thirst for feme would often involve the nation in protracted wars. 
Thus their government is patriarchal, guided by matured and fraternal 
counsels. They are insensible to the wants and comforts of civilization; 
they know neither poverty nor riches, vice nor virtue, and are alike 
exempt from the deplorable vicissitudes of fortune. Theirs is a happy 
state of equality, which knows not the perplexities of ambition 
nor the crimes of avarice. They never cultivate the soil, but subsist 
altogether upon game and what they can steal. They are alike the 
most expert horsemen in the world, and possess the same fond attach- 
ment for the animal. I onco made an effort to purchase a favorite 
horse from a chief of one of the bands of the Southenj' Conianches, 
(Se na-co,) and offered him a large price, but he could not be persuaded 
to part with him. He said the animal was one of the fleetest in their 
possession ; and if he were to sell him, it would prove a calamity to his 
whole band, as it often required all the speed of this animal to insure 
success in the buffalo chase ; that his loss would be felt by all his 
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people, and he would be regarded as very foolisli : nioi'eoverj Ke said, 
(patting his favorite on the neck,) " I iove him very much." 

The only property of these people, with the exception of a few articles 
belonging to their domestic economy, consists entirely in horses and 
mnlcB, of which they possess great numbers. These are mostly pillaged 
from the Mexicans, as is evident from the brand which is found upon 
them. The most successful horse-thieves among them own from fifty 
to two hundred animals. 

In their political and domestic relations there is also a similarity to 
the Old World nomads. . Thoy are governed by a chief, tlie tenure of 
whose office is hereditary, so long as his administration meets the ap- 
probation of his followers. He leads them to war, and presides at their 
deliberatioas in council ; but should he disgrace himself by any act of 
cowardice or mal- administration, thoy do not hesitate to depose him 
and place a more competent man in his stead. Their laws are such as 
are adapted to their peculiar situation, and are sanctioned by tJie voice 
of the people. Their execution is vested in the subordinate chiefe, or 
captains, as they are called, and they are promptly and ligidly enforce. 
In respect to the rights of property, their code is strictly Spai'tan. They 
are perhaps aa arrant freebooters as can be found upon the face of the 
earfh ; and they regard stealing from strangers as perfectly legitimate 
and honorable, and that man who has been most successful in this is 
the most highly honoi'cd by his tribe ; indeed, a young man who has 
not made one or more of these expeditions into Mexico is held iu but 
little repute. In evidence of this, I was told by an old chief of the 
Northern Oomanehes, called Is-sa-keep, that he was the father of four 
sons, who he said were as fine young men as could be tbund ; that they 
were a great source of Comfort to him in his old age, and could steal 
more horses than any other young men in his band. 

As these forays are often attended with much toil and danger, they 
are called " war expeditions." It not unfrequently happens that but six 
or eight young men set out upon one of these adventures, and the only 
outfit they require is a horse, with their war equipments, consisting of 
the bow and arrows, lance and shield, with occasionally a gun. Thus 
prepared, they set out upon a journey of a thousand miles or more, 
through a perfectly wild and desolate country, dependent for subsistence 
wholly upon such game as thoy may chance to find. They make their 
way to the northern provinces of Mexico, where they lie in wait near 
some hacienda until a favorable opportunity offers to sweep down upon 
a solitary herdsman, and, with the most terrific yells, drive befoi'e them 
all the animals they desire. Wo to the panic-stricken rauchero who 
7 
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fails to make a precipitate retreat, as tliey invariably iill suet men 
as offer the slightest impediment to their operations, and take women 
and children pviaonera, whom they hold in bondage of the moat servile 
character. They are BometimeB absent from their tribes two years or 
more before their success is sufficient to justify their returning with 
credit to ihemselves. 

The use of the bow, which is the favorite arm and constant appendage 
of the prairie Indian, and which he makes use of exclusively in hunting 
the buffalo, is taught the boys at a very early age ; and by constantand 
careful practice, they acquire a degree of proficiency in the art that 
renders them, when grown np to manhood, formidable in war, as well as 
successful in the chase. Theit bows are made of the tough and elastic 
wood of the "boisd'arc," or Osage orange (J/acJMroaMranft'etcit) strength- 
ened and reinforced with tJie sinews of the deer wrapped firmly around 
them, and strung with a cord made of the same materia!. They are 
not more than one-half the length of the old English iong-bow, which 
■was said to have been sixteen hands' breadth in length. The arrows are 
twenty inches long, of flexible wood, with a triangular point of iron at 
one end, and two feathers, intei'secting each, other at right-angles, at the 
opposite extremity. At short distances the bow, in the haflds of the 
Indian, is effective, and frequently throws the arrow entirely through the 
huge carcass of the buffalo. In uang this iustmment, the Indian 
wariior protects himself from the missiles of his enemy with a shield of 
circular form, covered wiih two thicknesses of hard, undressed buffalo- 
hide, aepavated by a space of about an inch, which is stuffed with hair : 
this is fastened to the left arm by two bands, in such a manner as not 
to interfere with the free use of the hand, and offers such resistance that 
a rlfie-ball will not penetrate it unless it strikes perpendionlar to the 
surface. They also make use of a war-c!ub, made by bending a withe 
around a hard stone of about two pounds weight, which has been 
previously prepai'ed with a groove in which the withe fits, and is thereby 
prevented from slipping off. The handle is about fourteen inches long, 
and bound with buffalo-hide. 

The Comanche men are about the medium stature, with bright, copper- 
colored complexions and intelligent countenances, in many instances 
with aquiline noses, thin lips, black eyes and hair, with but little beard. 
They never cut the hair, but wear it of very great length, and ornament 
it upon state occasions with silver and beads. Their dress consists of 
leggins and moccasins, with a cloth wrapped around the loina. The 
body is generally naked above the middle, except when covered with 
the buffalo-robe, which is a constant appendage to their ^yal■drobe. The 
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■women are 'ihort, with crooked lege, and are obliged to crop tlieir hair 
close to ttoii heads. They wear, in addition to the leggins and mocca- 
sins, a skiit of dieised deer-stin. They also tattoo their faces and 
breasts, and aie fai fiom being as good looking as the men. 

Ifotwithstanding that these people are hospitable and kind to stran- 
gers, and apparently amiable in their dispositions, yet, when a warrior 
conceives himself injured, his tbirst for revenge knows no satiety. 
Grave and dignified in his deportment, and priding himself upon his 
coolness of temper and the control of hi* passions, yet, when once pro- 
voked, he, like the majority of his race, is implacable and unrelenting ; 
an affront is laid up and cherished in his breast, and nothing can efiac« 
it from his mind until ample reparation has been made. He has no idea 
of forgiveness; the insult must be atoned for by blood. With many 
tribes, quarrels can oftea be settled by presents to the injured party; 
but with the Comanchea, their iaw of equity ia of such a character that 
no reconciliation can take place until the reproach is wiped out with the 
blood of their enemy. They make no use of money except for orna- 
ments. Like other tribes, they are fond of decking themselves with 
paint, beads, and feathers; and the young wai'rior often spends more 
time at his toilet than the moat concdted coxcomb that can be found in 
civilized life. Bright red and blue are their favorite colors ; and ver- 
milion is an important article in the stock of goods of one of their 
traders. This they always carry about their persons ; and whenever 
they expect to meet strangers, they always {provided they have time) 
make their toilet with care, and paint their faces. Some few of their 
chiefs who have visited their Great Father at Washington, have I'eturned 
strongly impressed with the numerical power and prosperity of the 
whites ; but the gi'eat majority of them being entirely ignorant of every- 
thing that relates to us, and the most of them having never even seen a 
white man, believe the Comanches to he the most powerful nation in 
existence ; and the relation of facts which conflict with this notion, by 
their own people, to the masses of the tribes at their prairie firesides, 
only subjects the narrator to ridicule, and he is set down as one whose 
brmn has been turned by the necromancy of the pale-faces, and is 
tlienceforth r^arded as wholly unworthy of confidence. 

Having upon one occasion a Delaware and a Comanche with me in 
the capacity of guides, I was much diverted with a conversation which 
passed between them in my presence, and which was interpreted to me 
by the Delaware. It appeared that the latter had stated to the other 
the fact of the spheridty of the earth's surface. This idea being altogether 
new and incomprehensible to the Comanche, was received with much 
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inore'lulity, and, after gazing a moment intently at the Delaware to 
ascertain if he was sincere, he asked if that person took him for a child, 
or if he looked like an idiot. The Delaware said no ; but that the white 
people, who knew all about these things, had ascertained such to be the 
feet ; and added, that the world was not only round, but that it revolved 
in its orbit around tte sun. The Comanche very indignantly repMed, 
that any man of sense could, by looking off npon the prairie, see at a 
glance that the earth was perfectly level ; and, moreover, that his 
grandfather had been west to the end of it, where the sun disappeared 
behind a vertical wall. The Delaware continued, in his simple but 
impressive manner, to describe to the Comanche the steam-engine, 
with other objects of interest he had seen among the whites, all of 
which the Comanche regarded aa the product of a fertile imagination, 
expressly designed to deceive him ; and the only reply that he deigned 
to make was an occasional exclamation in hia own language, the inter- 
pretation of which the Delaware pronounced to be, "Hush, you fool I" I 
tben endeavored to explain to the Delawate the operation of the magnetic 
telegraph, and, in illustration of its practical utility, stated to him that 
a message could be sent a distance of one thousand miles, and an 
answer returned, in tie short space of ten minutes' time. He seemed 
much interested in this, and listened attentively io my remarks, but 
made no comments until I requested him to explain it to the Comanche, 
when he said, "I don't think I tell him that. Captain ; for the truth is, I 
don't believe it myself," 

Ite mode of life of the prairie tribes, owing to their unsettled and 
wandering habits, is such as to render their condition one of constant 
danger and apprehension. The security of their numerous animals 
from the encroachments of their enemies, and their constant liability to 
attacks, make it imperatively necessary for them to be at all times 
upon the alert. Their details for herdsmen are made with as much 
regularity as the guard-details at a mihtary post ; and even in times of 
the most profound peace, they guard their animals both night and day, 
while scouts are often patrolling upon the adjoining heights to give 
Eotice of the approach of strangers, when their animals are hurried to 
a place of security, and everything made ready for defence. The 
manner in which they salute a stranger is somewhat peculiar, as my 
own reception at one of their encampments will show. The chief at 
this encampment was a very corpulent old man, with exceedingly scanty 
attire, who, immediately on our approach, declared himself a great friend 
of the Americans, and persisted in ^ving me evidence of his sincerity 
by an embrace, which, to please him, I forced myself to submit to, 
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altliough it was far from agreeable to my own feelings. Seizing me in 
hia brawny arms wMie we were yet in the saddle, and laying iiis greasy 
head npon my siioulder. he inflicted upon me a most bruin-like squeeze, 
whict I endured with a degree of patient fortitude worthy of the 
occasion; and I was consoling myself upon the completion of the 
salutation, when the savage again aeiaed me in his arms, and I was 
doomed to another similar torture, with his head on my other shoulder, 
while at the same time he rubbed his greaay face against mine in the 
most affectionate manner; all of which proceeding he gave me to 
understand was to be regarded as a moat distinguished and signal mark 
of affection for the American people in general, whom, as he expressed 
it, he loved so much that it almost broke his heart ; and in particular for 
myself, who, as their representative, can bear testimony to the strength 
of his attachment. On leaving his camp, the chief shook me heartily 
by the hand, telling me at the same time that he was not a Comanche, 
but an American ; and as I did not feel disposed to be outdone in polite- 
ness by an Indian, I replied, in the same spirit, that there was not a drop 
of Anglo-Saxon blood in my veins, but that I was wholly and absolutely 
a Comanche, at which he seemed delighted, duly understanding and 
appreciating the compliment. These people are hospitable and kind to 
all with whom they are not at war ; and on the arrival of a stranger at 
their camps, a lodge is prepared for him, and he is entertained as long 
as ho chocses to remain among them. They are also kind and affec- 
tionate to each other, and as long as anything comestible remains in the 
camp, all are permitted to share alike ; but with these exceptions, they 
are possessed of but few virtues. Polygamy is sanctioned and is very 
common among them, every man being allowed as many wives as he 
can support. 

Within the past few years the Comanohes have (for what reason I 
could not learn) taken an inveterate dislike to the negroes, and have 
massacred several small parties of those who attempted to escape from 
the Seminoles and cross the plains for the purpose of joining Wild Cat 
upon the B,io Grande. Upon inquiring of them the cause of their 
hostility to the blaofe, they rephed that it was because they were slaves 
to the whites ; that they were sorry for them. I suspect, however, that 
they were actuated by other motives than they cared about acknowledg- 
ing, and that instead of wishing to better their condition by sending 
them to another world, where they would be released from the fetters of 
boud^e, they were apprehensive, if they permitted them to pass quietly, 
that in time Wild Cat's followers upon the Eio Grande would augment 
to such a degree that he would interfere with their marauding opera- 
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tioiis along the Mexican borders. Dining the past year they haye also 
been hostile towards the Delawares and Shawnees, and have killed 
several individuab who have been into their country in small parties. 
The Creek Indians, who exercise a good inilucnce over the prairie tribes, 
have counselled them to commit no furtber acts of hostility upon these 
Indiaas, and I presume they wiQ take measures to enforce a strict adhe- 
rence to their wishes in this respect. These people, who are so estremely 
jealous of their own freedom that they will often commit suicide rather 
than he taken prisoners, are the more prone to enslave others, and this 
dominant principle is eai'ried to the gi'eatest extreme so far as regards 
their women. A beast of burden and a slave to the will of her brutal 
master, yet, strange as it may appear, the Comanche woman seems eon- 
tented with her lot, and submits to her fate without a murmur. The 
tardships imposed upon the females are most severe and ciniel. The 
distance of rank and consideration which exists between the blaclcslave 
and bis master is not greater than between the Comanche warrior and 
his wife. Every degrading office that is imposed upon the black by the 
most tyrannical master, falls, among the Comanches, to the lot of tlie 
wretched female. They, in common with other Indians, are not a pro- 
lific race; indeed, it is seldom that a woman has more than three or 
four children. Many of these, owing to una\oidableQiposure, die young; 
the boys, however, are nurtured with caio and treated with gieat kind- 
ness by their mothers, while the guls are frequently betten and abused 
unmercifully. T have never seen an idiot, or one that wis naturally 
deformed, among them. 

Of all the Indians I bad before oncounteicd, there weie none who had 
not an extreme fondness for spirituous liquors. The praiiie tribes that 
I have seen, say the taste of such liquor is not pleasant ; that it makes 
fools of them, and that they do not desire it. If there are exceptions 
to this, I think they may be set down as factitious rather than natural ; 
the appetite having been created by occasional indulgence in the use of 
a little at a time. 

Tbe diet of these people is very simple ; Irom infancy to old age their 
only food, with the exception of a few wild plants which they find on 
the prairies, is fresh meat, of which, in times of plenty, they consume 
enormous qnantities. In common with many other tribes, they can, 
when necessity demands it, abstain from eating for several days without 
inconvenience, and they are enabled to make up at one meal the defi- 
ciency. All of them are extravagantly fond of tobacco, which they use 
for smoking, mixed with tbe dried leaves of the sumach, inhaling the 
smoke into their lungs and giving it out though their nostidls. Their 
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'Crba! and pantomimic The former consists of a very 
limited luimber of words — some of wtiot are common to all tLe prairie 
tribes. The latter, which is exceedingly graceful and exptessive, is the 
court language of the plains, and is used and understood with great 
facility and accuracy by all the tribes from the Gila to the Columbia ; 
the motions aad signs to express ideas being common to all. In con- 
templating tlie character of the prairie Indian, and the striking simi- 
larity between him and the Arab and Tartar, wo are not less astonished 
at the absolute dissimilarity between these and the aboriginal inhabit- 
ants of the Eastern States. The latter, from the time of the discovery 
of the country, lived in permanent villages, where they cultivated fieloa 
of com, and possessed strong attachment tor their ancestral abodes and 
sepulchres : they did not use horses, but always made their hunting and 
war expeditions on foot, and soug'ht the cover of trees on going into 
battle ; while the former have no permanent abiding-places, never culti- 
vate the soil, are always mounted, and never fight a battle except in the 
open prairie, where they charge boldly up to an enemy, discharge their 
arrows with great rapidity, and are away before their panic-stricken 
antagonist can prepare to resist or retaliate. In their treatment of pris- 
oners of war ttere was also a very marked difference. The eastern 
tribes, although th^ put their prisoners to tortures of the most appall- 
ing character, seldom, if ever, violate the chastity of the females ; while, 
on the contrary, the prairie Indians do not put their prisoners to death 
by prolonged tortures, but invariably compel the females to subnait to 
their lewd embraces. There is at this time a white woman among the 
Middle Comanches, by the name of Parker, who, with her brother, wia 
captured while they were young children, from their father's house in 
fbe western part of Texas. This woman has adopted all the habits and 
peculiarities of the Comanches ; haa an Indian husband and chddren, 
and cannot be persuaded to leave them. The brother of the woman, 
who had been ransomed by a trader and brought home fo hi^ iclitives, 
was sent back by his mother for the purpose of endeavoring to prevail 
upon his sister to leave the Indians and return to her family , but he 
stated to me that on his arrival she refused to listen to the pioposition, 
saying that her husband, children, and all that sbe held moat deai weie 
with the Indians, and thei-e she should remain. As the praine ludnna 
depend almost entirely on the bufi'alo for a subsistence and for clothmg 
it becomes a question of much interest, what will be the fate oi these 
people when these animals shall have become extinct ! Formerly, bufia- 
loea were found in countless herds over almost the entu'e northern con- 
tinent of America, fi'om the 28th to the 50th degree of north latitude, 
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and from the sliores of Late Champlain to the Eoeltj' mountains. As 
it ia impoitant to colkct and preserve ail facts connected with the his- 
tory of this interesting and useful animd before tJie species becomes 
extinct, I trust I shall be pardoned for intraduciug a few quotationa 
from authors, touching their early history, which to me appear highly 
intOTesting. In a work published at Amsterdam in 1637, called " New 
English Canaan," by Thomas Morton, one of the first settlers of New 
England, he says : " The Indians have alw made description of great 
heards of well-gi'Owne beasts that live about the parts of this lake 
(Erocoise,) now Lake Champlain, such as the Christian world (until this 
discovery) hath not bin made acquainted with. These beasts are of tie 
bigness of a eowe, their flesh being very good foode, their hides good 
leather ; their fleecet very useful, being a kind of woole, as fine almost as 
tie woole of the beaver ; and the saloaircs do mate garments thereof. 
It is tenne i/eares since first the relation of these things came to the eares 
of the English," 

It ia stated by anothe? author, (Purchas,) that as early as in 1013 
the adventurers in Virginia discovered a "slow kinde of eattell as higge 
as tine, which wore good mealed 

The limit of the buffalo range on the north has been given differently 
by different wiiters. In a work published in London in 1589, by 
Hukluyt, it is stated, that in the island of New Poundland were found 
"miffhtie hemUs, hke to camels in greatness, and timrfsete were cloven." 
He then says ; " I did see them farre off, not able to discerns them 
perfectly, but their steps showed that their feete were cloven, and bigger 
than the feete of camels. I suppose them to bo a kind of baffea, 
which 1 read to hee in the countreys adjacent, and very many in the 
Jirme land." 

It is supposed by some that those animals may have Wen the mnsk- 
03. They were found by Captain Franklin as high as 60° north latitude. 
Although it is doubtful whether the buffalo ever ranged beyond the 
Rocky mountains, yet they have been found as far west as the western 
slope. They formerly ranged free and uninterrupted over tho boundless 
plains of the West, only guided in their course by that faithful instinct 
which invariably led them to the freshest and swoetret pastures. Their 
only enemy then was the Indian, who supplied himself with food and 
clothing from the immense herds around his door ; but would have 
looked upon it as sacrilege to destroy more than barely sufficient to 
supply the wants of his family. Thus this monarch of the plains was 
allowed free range from one end of the continent to the other. But 
this happy state of things was not destined to continue; an enemy 
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appeared, who made great iayoc among fhum, and in a short time 
caused a vei^ sensible dirainutioii in their numhers', and much eun- 
tracted. the limits of their wanderings. This enemy was the white 
man, who, in his steady march, causes the original propiietor of the 
soil to recede hefore him, and to diminish in nnmhers almost aa lapidly 
as the buffalo. Thousands of these animals were annually slaughtered 
for their skins, and often for their ttingues alone; animals whose flesh 
is sufficient to afford sustenance to a large number of men are saciifieed 
to furnish a " hon bouohe" for the rich epicure. This wholesale slaughter 
on the part of the white man, with the number consumed by the 
Indians, who are constantly on their trail, migrating with them as regu- 
larly as the season comes round, with the ravenous wolves that are 
always at hand to destroy one of them if wounded, gives the poor beast 
but little rest or prospect of permanent existence. It is only eight years 
since the weatem borders of Texas abounded with buffaloes; but now 
they seldom go south of Red river, and their range upon east and west 
has also very much contracted within the same time ; so that they are at 
present confined to a narrow belt of country between the outer settle- 
ments and the base of the Kocky mountains. With this rapid diminu- 
tion in their numbers, they must in the course of a very few years 
become exterminated. What will then become of the prairie Indian, 
who, as I have already remarked, relies for subsistence, shelter, and 
clothing, on the fiesh and hide of this animaU He must either perish 
with them, increase his marauding depredations on the Mexicans, oi 
learn to cultivate the soil. As the flret law of our nature is self pres- 
ervation, it is not probable that he wOI sit down and quietly submit to 
starvation ; he must, therefore, resort to one of the latter alternativea. 
But as he has no knoivledge of agriculture, considers it the busine^ of 
a slave, and very much beneath the dignity of a warrior, it appears 
reasonable to suppose that he will turn his attention to the Mexican", 
over whom he has held the mastery for many years. Hevetofcre he has 
plundered these people to supply himself with animals for his own use 
and for traffic. 

A number of Delawares, Shawneea, and Kickapoos, from Missouri 
and the borders of Arkxmsas, have for several years past been engaged 
in a traffic with the prairie Indians, which has had a tendency to 
defeat the efforts of the military authorities in checking their depreda- 
tions upon the citizens of the northern provinces of Mexico. These 
traders, after procuring from the whites an outfit of such articles as are 
suited to the wants of the prairie Indians, visit all the different bands, 
and prosecute a very lucrative business. The goods they carry out 
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consist of a few nrtiolea of small value, siicli as tobacco, paint, ^knives, 
calico, wampum, beads, &c., &c., whicli are of the utmost importance 
to the Indians, and which, if uecessaiy, they will make great sacrifices 
to procure; but as they have no commodity for exchange that the 
traders desire except horses and mules, tliey must necessarily give these 
for the goods, and large numbers are annually disposed of in this manner. 
As 1 have before mentioned, nearly all these animals are pilfered from 
the Mexicans; and as the number they traffic away must be replaced by 
new levies upon their victims, of course all that the traders obtain 
causes a corresponding increase in the amount of depredations. Should 
the government of the United States feel disposed to make the prairie 
Indians annual donations of the same description of articles that the 
traders now supply them with, (which I am most happy to learn is now 
contemplated,) upon the express condition that they would continue 
only so long as they adhered strictly to all the requirements of the 
agents, it would in a measure obviate the necessity of their making 
long expeditions into Mexico, and would most undoubtedly have the 
effi^t of depreciating the value of the merchandise to such a degree 
that the traders would no longer find the traffic profitable. The Indians 
of the plains are accustomed, in their diplomatic intercourse with each 
other, to exchange presents, and they have no idea of friendship unac- 
companied by a substantial token in this form ; moreover, they measure 
the strength of the attachment of their friends by the magnitude of the 
presents they receive; and I am firmly convinced that a small amount 
of money annually expended in this way, widi a proper and judicious 
distribution of the presents, would have a very salutary influence in 
checking the depredations upon tlie Mexicans. In a talk which I held 
with a chief of one of the bands of prairie Indians, I stated to him that 
the President of the United States was their friend, and wished to live 
in peace with them. He replied that be was much astonished to hear 
this ; for, judging fi om the tew trifling presents I had made his people, 
hj was of opinion that the "Big Captain" held them in but little 
estimation. Trained up, as the praaiie Indians have been from iafenoy, 
to regard the occupation of a warrior as the most honorable of all others, 
and having no permanent abiding-places or local attachments, they can 
without inconvenience move all their families and worldly effects from 
one extremity of the buftalo range to the other. With their numerous 
and hardy horses they travel with great rapidity ; and possessing as 
intimate a knowledge as they do of the localities, it would give them a 
great advantage over any body of troops who should puiBue them into 
the country. War would not, therefore, be as great a calamity to them 
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as to other tribes wlio have permanent habitations. Some have sup- 
posed that a large body of these Indians could not oblain a sufficient 
amount of subsistence to enable them to remain together for any great 
length of time ; but their numerous horses and mules, which they often 
make use of for food when game is scarce, would supply them with sub- 
sistence for a long time. It will be necessary to devise some measures 
to do away with the inveterate prejudices which the Comanches enter- 
tain against the habits and customs of the whites, before they will be 
induced to remain in any fixed abodes or cultivate the soil. 

In common with moat oth.r Indians, they are very superstitious : 
they believe in dreams, the wearing of amulets, medicine-bags, &o,, and 
the dedication of offerings to secure the favor of invisible agents ; as also 
in the efficacy of music and dancing for the cure of diseases. They submit 
with the moat imperturbable stoicism and apathy to misfortunes of tho 
most serious ohaiaeter, and, in the presence of strangers, manifest no 
surprise or curiosity at the exhibition of novelties ; yet this apparent 
indifference is assumed, and they are in reality very inquisitive people. 
In eveiy village may be seen small structures, consisting of a frame- 
work of slight poles, bent into a semi-spherical form, and covered with 
buffalo-hides. These are called medicine-lodges, and are used as vapor- 
baths. The patient is seated within the lodge, beside several heated 
etonea, upon which water is thrown, produdag a dense hot vapoi', which 
brings on a profuse perspiration, while, at the same time, the sliamana, 
or medicine-men, who profess to have the power of communicating 
with the unseen world, and of propitiating the malevolence of evil 
spirits, are performing various incantations, accompanied by music, on 
the outside. Such means are resorted to for healing all diseases; and I 
am also informed that their young men are obliged to undergo a 
regular course of steam-bathing before they are considered worthy of 
assuming the responsible duties of warriors. The knowledge they 
possess of their early history is very vague and limited, and does not 
extend further back than a few generations. They say that their fore- 
fathers lived precisely as they do, and followed the buffalo : that they 
came from a country towai'ds the setting sim, where tiey expect to 
return afler death. They aotnolvledge the existence and power of a 
great supernatural agent, who directs and controls all things; but this 
power tJiey conceive to be vested in the sun, which they worship' and 
appeal to on all occasions of moment. They also anticipate a future 
state of existence similar to the present, and invaiiably bury with the 
warrior his hunting and war equipments. Thus far no efforts have 
ever been made to improve the moral or physical condition of these 
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people; no minsionanes have, to my knowleda;e ever visited them, and 
they have no tnoie idpa of Christianity than tliey have of the religion of 
Mahomet. We find dwelling almost at our doois 33 barharoua and 
heathenish a rice as exists on the face of the eaith; and wMle our 
benevolent and philanthropic citizens aie making such efforts to ame- 
liorate the coaditioa of savages in other countries, should we not do 
something for the benefit oi thesf wild men ot the prairies ! Those 
dingy noblemen of nature, the ongmal pn'prietora of all that vast do- 
main included between the shores of the Atlantic and Pacific, have been 
despoiled, supplanted, and robbed of their just and legitimate heritage, 
by the avaricious and rapid eneroachmenta of the white man. Numer- 
ous and powerful nations have already become exterminated by unjusti- 
fiable wais that he has waged with them, and by the effects of the 
vices he has introduced and inculcated; and of those that remain, but 
few can be found who am not contaminated by the pernicious influences 
of unprincipled and designing adventurers. It is not at this late day in 
our power to atone for all the injustice inflicted upon the red men; but 
it seems to me that a wise policy would dictate almost the only recom- 
pense it is now in our power to make — that of introducing among thera 
the light of Christianity and the blessings of civilization, with their 
attendant benefits of agriculture and the arts. 
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The very lively interest that has been manifested in a project of such 
iroportance as that of uniting the Atlantic with the Pacific by a single 
8pan of railroad over the continent of Nortli America, and the prevail- 
ing dearth of reliable information regarding a great portion of that vast 
territory lying west of the Mississippi, induce me to add a few remarks 
upon this subject, which I trust will not be wholly devoid of interest or 
utility at this particular period. 

Whether this road should be national, and its administration under 
the direction of the general government, or whether it should be 
intrusted to individual States or corporate ccimpanies, are questions the 
discussion of which it does not become me to attempt, and upon which 
I shall not pi'esume to hazard an opinion. I propose, in what I have 
to say, merely to g^ve a brief detail of such facts connected with this 
subject as are suggested after an examination of a district of country 
over which it may be found desirable to construet the z'oad. 

Although the appropriation made by the last Congress for prelimi- 
nary auiYejs, indicates a disposition on the part of our national legisla- 
ture to give aid in the initiatory stops, and although great benefita 
would undoubtedly I'esult from brining our distant possessions in the 
west into closer proximity with the eastern States, by a means of transit 
much more expeditious than any which nature offers, thereby faoilitating 
the transmission of troops and munitions of war, the value of the project, 
in a commercial aspect, appears to be of sufficient magnitude to denote 
a reasonable" guarantee for its speedy execution. 

The importance, and indeed the necessity, of this road, are very gen- 
erally admitted. It is the will of a people controlling a great share of 
the commerce of the world that it should be made ; and possessing, as 
they do, ample and pecuniary resources, and stimulated by the ambitious 
but laudable prospect of turning and monopolizing the channel of 
Asiatic trade, with the almost certain anticipation of profit, it is easy to 
predict the result The financial demonstration recently made in New 
York city, whereby an amount of stock almost sufficient to carry out 



.d by Google 



110 LLANO ESTACADO 

the enterprise was aulisoribed in one day, is eminently aigiiifieant of the 
fn<jt, and affords substantial evidence of the confidence of capitalists in 
the teasibility of the scheme, and an abundant pledge for its early and 
successful accompHshment. That the road will be consti'ucted, but few 
at this time entertain a doubt; the only question that remains to he 
determined is, where is the best and most advautsgeous route? 

The several exploring parties that have been sent across the continent 
in different latitudes, will undoiibtedly place the department in posses- 
sion of all the information required concerning the country over which 
the hmited amount of the appropriation, and time, enabled them to pass ; 
but as a lai'ge portion of the district over wliich I have travelled will 
not come within the scope of tlieir reconnoissances, my remarks may 
serve to throw some light upon the subject, which cannot be obtained 
from other sources, and thus add to the general stock of information so 
earnestly sought after at this pai'ticular period. 

The district of country to which my attention has been directed ia 
embraced within the 32d and 36th parallels of latitude, and the 95th 
and 107th meridians of longitude ; and is bounded upon tlie north by 
the Canadian river, and upon the west by the itio Grande, A great 
portion of this vast domain, containing nearly thirty-two thousand sqwace 
miles, was previous to 1S49 almost wholly unknown, except to the 
native occupants. 

One of the most prominent features which strikes the eye of the 
beholder on an examination of this section, is the very remarkable uni- 
fomiity of its surface, and the almost total absence of those abrupt and 
rugged primitive mountain ranges which in many other parts of our 
country offer such formidable obstacles to the passage of railways. But 
few mountains are seen throughout this region, and those few are so little 
elevated that they present but trifling obstructions when compared with 
many that ai'C found in the eastern States. This section is, however, 
traversed throughout, nearly its whole length, by the lofty plateau of the 
"Llano estacado," which, as will be observed upon the map, sti-etches 
out from the 32d to the 36th parallel of latitude, and is, in places, two 
hundred miles wide, without a tree or running stream throughout its 
entire surface, and presents, in my judgment, an impassable barrier to 
a wf^n road ; and I am fully impressed with the belief that a route 
crossing this desert anywhere between the 33d parallel of latitude and 
its norlhera limits will never be selected for a Pacific railway, or, indeed, 
a road of any description. South of this parallel the plain becomes leas 
elevated above the adjacent country, and finally merges into the lands 
bordering the Pecos and the head branches of the Colorado, 
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If it be impracticable to wniitruct "tnd find the miterial for sustaia- 
ing; a railway across this deceit the questi n anspa whether a feasible 
route can be found near the northern or 'southern boriers of it. 

The road which ivas made under my supervision from Fort Smith, 
Arkansas, to Santa F^, New Mexico, in 1849, (with one exception, where 
it crosses a, spur, which can easily be turned,) skirts the base of the 
northern border of this plain ; and so far as the topography of the coun- 
try is concerned, I believe that a railroad can be made over it with great 
facility, aa the general surface is smooth, and intersected by no impass- 
able mountains or deep valleys. 

On departing from'Fort Smith, this road traverses a gently undulating 
district, sustaining a heavy growth of excellent timber, but occasion- 
ally intei'spersed with prairie lands, afl'ording luxuriant grass for eight 
months in the year, and interaected with numerous small streams 
flowing over a highly productive soil, thus embracing the elements 
of a rich and beautiful pastoral and agricultural locality. This ohaiv 
acter continues for one hundred and eighty miles, to near the 99th 
meridian of longitude, where the road emetg;es from the woodlands 
and enters the great plains, where but little timber is seen except 
directly along the borders of the water-courses. The soil soon b 
thiii and sandy, and, owing to tlie periodical droughts of the si 
season, would require artificial irrigation to make it available for culti- 
vation. 

Sooa after leaving the woodlands the road takes a ridge which 
divides the Canadian from the Washita liver, and continues upon it to 
near the sou ces of the htter streim a d stance of nearly th ee hundred 
miles. This r jge I s u a very du-ect co rse for San a Fe s firm and 
smooth, ani makes one of the lest nit al roals I hi e eve travelled 
over. The gro nd pon Pich s le s t up nto a c tt on of deep 
and pree [ tons g dl wh tJi ha e 1 p washed o t by the continued 
action of witer n s Ian anne aa to cnde any other oute in the 
vicinity, but the u e d reetly poa the r t ot the d le," almost 



From the 1 ea 1 of tl e 1^ vhita the oa^l cont n ''s near the valley of 
the Canal a for a h dr d m les further occas onilly cr ssing small 
tributaneswh If rnshth traveller w th wate atoonvene tdistanoes; 
it then betrs to the left, and pas es o er the ele itel lands Ixrdering the 
Pecos river, skirting the base of the mountains along that stream until 
it arrives at a place called "Laguna Colorado," a stnall lake of muddy 
water, where the road forks, one branch leadingto Santa Fe over a road 
forty miles m length, and the other to Albuquerque, (the point where 
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the route through what is called " Walker'a Pass" is aaid to leave the Eio 
Grande,) a distance of only twenty miles. 

The distance from Fort Smith to Santa F6, ae measured with the 
ehaiD, is eight hundi^ and twenty miles.* 

The line of this road continued east from Fort Smith would intersect 
the Mississippi river in the vicinity of Memphis, TennMseo, and would 
pass through the country bordering the Arkansas river, which cannot he 
surpassed for fertility, as the bountiful crops of cotton, com, and other 
products gi'own by the planters, abundantly evince. 

The route of my return from New Mesioo in 1849, which has been 
travelled by Calilomia emigrants every year since that time, leaves the 
Eio Grande at a point called Doiia Ana, three hundred miles below 
Santa M. 

Oa leaving this place, at an elevation of about four thou-^and feet 
above the sea, the road for three hundred miles traverses an arid prairie 
region, whei'e hut little wood is found except upon three ranges of 
mountains which stretch out to the north, but do not materially obstruct 
the passage of the road. They are covered for the most part with pine 
timber, and abound in springs of wholesome water, making itimperative 
upon the traveller to pass near them. Upon the route marked down, 
the defiles have but little elevation above the general surface, and, with 
the exception of a few miles of broken ground ne^r the "Peak of Gau- 
dalupe," the ascents and descents to ail the undulations are gradual and 
easy. At the southern extremity of the Gaudalupe mountains the sum- 
mit level of the countiy between the Rio Grande and the Pecos is at- 
tained, and from tliis point the surface declines to the borders of the 
latter stream by a gradation almost imperceptible. Crossing the Pecos, 
the road ascends by a grade of about five feet per mile for twenty-five 
miles, and the traveller here finds himself upon the broad plain of the 
"LJano estacado," which at this point divides the waters of the Rio 
Grande from those of the Colorado. The road crosses the southern spur 
of this plain, where it is seventy miles broad, and as firm and smooth 
as the best McAdamized road. Thence it crosses the head branches 
of the Colorado and the main Brazos, and leads off to a ridge which 
terminates near Fulton, Arkansas, upon the navigable waters of Eed 
river. By leaving this ridge and crossing Red river at Preston, a good 

* The bftrometricKl alHtude of Albnquerque above tide-water is about 5,130 
feet, aad of Fort Smith about 600 feet ; making the difference in altitude, ortotal 
decUoatba esstwari between the two points, 4,530 feet, or an average grade of 
d Utile over 5^ feet to the mile. 
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road is found to Fort Smith, upon tie navigable portion of the Arianaas, 
which would be in a very direct course for 8t, Louis, and traverse one 
of the most prodwctive sections of the United States. 

The entire distance from Dofia Ana to Fultoa is about eight hundred 
and fifty toiJes, and to Fort Smith nine hundred and four miles. The 
road from El Paso eonneete, at the Sierra "Waco, witii the one described, 
and is thirty miles shortor. 

DoHa Ana being elevated four thousand feet above the tide-water 
leTel, and Fulton and Fort Smith six hucdied and sixty and six hundred 
respectively, ^vea an averse grade of less than four feet to the mile 
over either road. These results, of course, can only be regarded as ap- 
prosimate estimates, which will be increased upon the undulatory por- 
tions of the routes. The sur&ce of the countiy, however, has a remark- 
ably uniform dip to the east and south throughout nearly its whole 
extent, and is, perhaps, better adapted by nature to the reception of a 
railroad than almost any other which can be found. 

A glance at a map of the country will show that Red river, from: the 
point of its efflux upon the Delta of the Mississippi to Fulton, has a 
northerly beaiing; that bore it mates a sudden deflection of almost a 
right-angle to the west, and maintains tliis course to its origin in the 
"Llano estacado," 

The road alluded fo, immediately after leaving Fulton, leads to an 
elevated ridge, dividing the waters that flow iuto Red river from those 
of the Sulphur and Tiinity, and continues upon it, with but few devia- 
tions from the direct course for El Paso and Dof5a Ana, to near the 
Brazos river, a distance of three hundred and twenty miles. This 
portion of the route has its locality in a country of surpassing beauty 
and fertility, and possesses all the requisites for attracting and sustaining 
a dense farming population. It is diversifled with prairies and wood- 
lands, affording a great variety of excellent timber, and is bountifully 
watered with numerous spring-hroots, which flow off upon either side of 
the ridge into the streams before mentioned. The crest of the ridge is 
exceedingly smooth and level, and is altogether the best natural or arti- 
ficial road I have ever travelled over for the same distance. 

After leaving this ridge tte road crosses the Brazos near very exten- 
Mve fields of bituminous coal, (the only locaUty of this mineral, so far as 
my knowledge extends, that has been discovered within two hundred 
miles,) which bums readily with a clear flame, is made use of for fuel at 
Fort Belknap, and is very superior in quality. 

From the Brazos the road skirts small affluents of that stream and 
the Colomdo for two hundred miles, through a country more undulating 
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than tliat east of the Brazos; but bo mouutaiiia are met with, or ele- 
yated hilla, whicli cannot be avoided by short detours. 

Here and there prairies present themselves, bnt this sectioa is foi the 
moat part covered with a growth of trees called meaquite, which stand 
at such intervals that they present much the appearance of an immense 
peach orchard. They are from five to ten inches in diameter, their stocks 
about ten feet in length, and for their durable properties are admirably 
adapted for railway ties, and would furnish an inexhaustible amount of 
the very best fuel. The soil upon- this section is principally a red argil- 
laceous loam, similar in appearance to that in the Bed liver bottoms, 
which is ao highly productive, and extends to near the 102d degree of 
longitude, or about three degrees further west than the arable soil upon 
some of the more northerly routes. 

As this route is included within the 32d and 34th pai'aJlels of lati- 
tude, it would never be obati'Ucted by snow, as it seldom falls more 
than two or three inches in depth, and only remains upon the ground a 
few hours at a time. 

The whole surface of the country, from Bed river to the Rio Grande, 
is covered with a dense coating of the most nutritions grass, which 
remwns green for nine months in the year, and enable cattle to subsist 
the entire winter without any otJier forage. 

It will be observed that the route here spoken of skirts the head- 
waters of the rivers flowing towards the Gulf of Mexico, for several 
hundred miles after leaving Ked river, and tliat a road cannot be made 
much further to the north without impinging upon the "Llano estaoado." 
From what I have seen of the country south of this, I have no doubt 
but that a rq^ could be made in almost any direction, but would be 
attended with much greater coat than upon the one I have attempted 
to describe, for the reason tliat the surface of tie country along this 
route is much more level. 

After pas^g the Brazos river, ihe road, as I have before observed, 
runs near the sources of the streams, where the valleys are broad and 
but little depressed below the general surface ; whereas I have remarked 
that in descending some of these streams, the longitudinal and lateral 
valleys become deep and abrupt, and where (as would be the ease with 
a Pacific railway) it became necessary to cross these undulations trans- 
versely, a greater expenditure of labor would be involved in grading 
than upon the other route. There would also be many more large 
itreams to bridge; indeed, upon the route I have recommended, there 
are but two streams (the Brazos and Pecos) of greater width than forty 
feet, over the entire distaiwe of eight hundred and fifty miles, between 
Bed river and the liio Grande. 
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As Fulton, El Paso, and San Diego, in California, are nearly in the 
same direct line, and one which intersects the longitudinal axis of the 
continent at right-angles, a road connecting these points would form 
the shortest line of communication to the Pacific in this latitude, and 
would pass near the vailey of the Gila, or its vicinity. 

The direct line of this road prolonged eastwardly from Pulton 
would pass through Ariansas, and intersect tke Mississippi river a little 
below Napoleon, opposite the State of Mississippi, and would traverae 
R section which pri^ents no aerious impediment to the passage of a i-ail- 
road. 

This rout* was surveyed in 1851 hy Mr. Sidell, (civil en^neer,) under 
the direction of the Topographical Bureau, and resulted in perfectly 
establishing the feasibility of the route, and the determination of the fact 
that the most elevated ground between Lake Providence and Fulton (a 
distance of two hundred miles) is but one hundred and sixty feet above 
the flood water-tabie of the Mississippi, and only one hundred feet above 
that of Red river. 

The terminus of the eastern section of this route upon the Del Nort«, 
could be resumed upon the west bank of that stream ; and if the practi- 
cability of constructing the road down the valley of the Gila can be 
established, it wonld give a continuous line to the Colorado river. 

Although our knowledge of the country west of the Kio Del Norte ia 
for the most pai't confined to a few traces that have been pursued by 
travellers making their way to the Pacific; yet it is believed that suffi- 
cient reliable data may be deduced from competent authorities to war- 
rant the expectation of finding a rou(« with admissible grades, as far, at 
least, as the Colorado. 

Before reaching the waters that flow into the Pacific, it becomes 
necessary upon this route, as upon all others in our territory, to surmount 
the Eocky mountain chain. The elevation of the crest of this great 
continental vertebral column varies from five to seventeen thousand feet 
above the tide-level of the ocean, but has a declension towards its south- 
ern extremity, which greatly favors the project in qu^tion. The baro- 
metrical measurements which have been made, place "Long's Peak" in 
latitude 40° 36' at the maximum, and the culmination of a pass or defile 
in near latitude 32° at the minimum altitude. 

The elevation of the eastern base of the mountains in latitude 42° is 
the same as the summit of the range in latitude 32°. The elevations of 
other passes that have been examined, vary from seven to eight thou- 
sand fi=et above tide. 

If, so far as the economy of railway transportation is concerned, the 
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attammeat, with the locomotive, of twenty feet in altitude, is equivalent 
to the transit of a mile upon a horizontal plane, we would have {other 
conditions being equal) a difference of one hundred miles in horizontal 
distance in favor of the route under consideration, over one which should 
pass the mountains at an elevation of seven thousand feet 

The difference of elevation of the Eio Del Norte in the vicinity of 
Dona Ana, and the crest of the mountains in latitude 32° being about 
one thousand feet, and thB distance between the two positions about one 
hundred miles, gives an average grade (which i& said to be very uni- 
form) of ten feet per mile in ascending the eastern slope of the raount- 
aina. From the summit to the mouth of the Gila, a distance of three 
hundred and eighty miles, the difference in altitude, barometrically de- 
termined, is four thousand, seven hundred and forty-six feet, which (sup- 
posing the slope to he uniform) admits of a gradient of about twelve 
and a half feet to the mile in descending the Pacific side of the 
mountains. 

The road upon this side would be much more circuitous in its course 
than upon the other ; the grades will be incieased upon the undulatory 
portions of the country, and some difficulty may be anticipated in passing 
the great canon of the Gila, provided the road is confined exclusively to 
the limits of our own territory ; but a gentleman of scientific attainments, 
who has examined this route carefully, is of the opinion that no greater 
impediments will be met with upon the Gila than are found upon the 
Hudson river road. From the Colorado to the Pacific (unless some other 
pass is discovered) the road must penetrate the " Sierra Nevada" chain, 
through what is called "Warner's Pass." 

The summit of this defile is situated north of the general course of 
the road, and the approaches to it, upon both sides, are somewhat tor- 
tuous. It is about one hundred miles distant from the confluence of the 
Gila with the Colorado, and about eighty miles from San Diego on the 
Pacific. 

The elevation of the Pass above tide-water being three thousand and 
thirteen feet, and that of the Colorado, at the mouth of the Gila, two 
bundled and fifty-four feet, we would have an average gradation of 
twenty-seven and a half feet per mile in the ascent of the eastern slope, 
and a descent from the Pass of thirty-seven and a half feet to the mile 
in reaching San Diego. 

Should it be found desirable, on arriving at the mouth of the Gila, to 
turn the course of the road, and run it down the valley of the Colorado 
i^o the head of the Gulf of California, I am informed by persons who 
have examined this section that the suifece is free fi'om obstructions, 
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and tte distance to Adair bay (where four fathomu of water may be ra 
lied tipon at ebb-tido) is about eighty milea, 

Very respectfully, 

Your obedient serpant, 

RANDOLPH B. MAECT, 
Oaptain Bth Infantry/, U. 8. Army, 
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I DISTANCES. 



APPEHDEt B. 



's and distances on the route of Captain Marcy's espe- 
dition to the sources of Red river. 
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APPENDIX C. 



MINERALOGY. 

REPORT ON THE MfflERALS COLLECTED : BY PROF. CHARLES 
UPHAM SHEPAED. 

Amherst College, June 1, 1853. 
My Dear Sir : The following report relates to tlie apecimens collected 
by Captain Marcy, and which, agreeably to your request, were Bubmitted 
by me to a chemical and mineral ogical examination. 
Very respectfully and truly yours, 

CHARLES UPHAM SHEPARD. 
To President Hitchcock. 

1. COPl'ER OKES MAHCyUTB. 

The most interesting of these was a specimen of rather more than one 
ounce in weight, from the main or south fork of Red river, nea.r the 
Witciita mountains. It is a black compact ore, strongly resembling 
the black oxide of copper from the Lake Superior mines, for whidi 
substance I at first mistook it. It was partially coated by a thin layer 
of the rare and beautiful atacamit«, (muriate of copper of Phillips) 
This is the first instance in which this specie has been detected in 
North America. On subjecting the black ore to a close investigation, it 
proves to be a substance hitherto undescribed, and it affords me much 
pleasure to nam.e it, in honor of the very enterprising and successful 
explore!' to whom mineralogy is indebted for the discovery, Mareylife, 
It is massive and compact ; fracture even ; color black ; opaque ; lustre 
none ; hardness equals that of calcite, or 3 of the mineralogioal scale ; 
sectile streak shining; powder light grayish black; specific gravity, 
4.0 to 4.1. In small fragments it melts in the heat of a candle, to the 
flame of which it imparts a rich hlue and green color. This is especially 
striking when a blow-pipe is employed. The slightest heat of tbe in- 
strument suffices for the fiision of the ore. The chloride of copper is 
volatilized, and spreads over the charcoal support, from which the splen- 
did green color rises also. On directing the flame of the candle against 
it, the mass, or assay, remains for some time fluid, continuing to give 
the color as at first, till finally the green and blue tinge declines, and at 
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last disappears altogether; afterwhich the globule swells out into large 
bubbles and suddenly collapses, and tiis repealedly for a number of 
times, (ten or fifteen,) when it seems to be pure copper. In cooling, 
however, a thin, light steel-gray pellicle forms upon its sui-fece, which 
separates by a slight How with the hammer, revealing a globule of pure 
oopper within, 'Hiis coating, on being fused with borax, gives rise to 
a colorless glass, with brilliant points of metallic copper adhering to the 
support of subjacent charcoal ; a fragment heated in a small glass tube 
before the blow-pipe, enters into fusion and evolves much moisture, 
which contains traces of hydrochloric acid. The powdered mineral is 
almost wholly dissolved by ammonia, and the blact powder which 
remains is slowly taien up by warm nitric acid, with the separation of 
traces of silica. Sulphuric acid dissolves the mineral, with the extrica- 
tion of hydrochloric acid. Analysis gave the following as tlie composi- 
tion of the ore ; 

Copper 54.30 

Osygeu ftud chlorine 36.20 

Water 9.50 

100.00 
With traces of silica. 
The above is undoubtedly a very valuable oi'e for copper, as it is very 
rich in metal, and easy of reduction in the furnace. Numerous speci- 
mens of the same ore, but very impuie from an admixture of fine sand, 
were embraced in the eoUeotion, as commg fiom Uopper creet, four 
miles from Cache creek. They wore m Uie toim of flattened, irregular 
discs, about two inches across and half an inch thick having their sur- 
faces coated by malachite (carbonate of copper) id a pulverulent condi- 
Idon. Along with the above, also, weie fiund simikily shaped masses 
of an impure black oxide of copper, (coated by malachite,) which had 
the following composition ; 

Copper (with traces of iron) 35.30 to 40.00 

Silica 30.60 

Osygea and water 34.10 

100,00 

It is fusible before the hlow-pipe, but does not tinge the flame blue or 
green. The fused mass bubbles up for a time, and finally yields a 
globule of copper with a thick crust, which is black, and feebly attracted 
by the magnet. A copper ore of the average characters of these flaf^ 
t«ned masses would yield from 33 to 35 per cent, in the large way. 
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Still anotter variHty of copper ore is tioteted "June S, Gypsum 
Bluff." It conaista of numerous small fragments of a fi-iable fine-grained 
wliite sandstone, much miied up with a pulverulent malachite, and 
occasionally presenting epeoka of black oxide of copper. Taken as a 
whole, I should judge that it might be a 6 per cent. ore. 

Another variety still of copper ore, some stones, labelled "May 16, 
first day from Cache creek." They consist oi a calcareous amygdaloid, 
through which are interepersed black oxide of copper and stains of mala- 
chite. Its value for metal would not exceed that of the variety last 
mentioned. 

"May 1*? " refers to a compact grayish white Umestone, much mottled 
with red. It contains druses of calcite, fibres of mesotjpe, and stains 
of black oxide of copper. It belongs, like the 'last, to the trappean 
family of minerals. 



"Copper creek, third day from Cache creek." An impure ore. 
When treated with warm hydiootlorio a«id, it evolves chlorine gas. It 
contains much silica, and some peroxide of iron, with 15.76 per cent, of 
water and about 10 per cent, binoxide of manganese. The specimen is 
imperfectly foliated, and, in places, is columnar. It ia porous', and of a 
black color, resembling black oxide of oopper. It was tested both for 
copper and cobalt, without detecting either. 

3. IRON ABH TTTANIAH SAKDS. 

"July 18, Cache creek, foot of cliff." This is a heavy, rather coarse 
black sand ; more than half of which consists of magnetic iron, the 
remainder being titan-iferous iron. It is remarkable for its purity in 
these two minerals, the most careful search not resulting in the discovery 
of other minerals mingled with it, if we except a few grains of q«ai-tz 
labradorite and epidote. An ineffectual examination of it was had for 
tin and gold. Another specimen, coUected July 16, was tested with a 
umilar result. 



"May 31," Labradorite in numerous specimens. Its color is a dark 
pearl-bine, or gray ; it does not fire the iridescent reflexions. From the 
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Mze and purity of tha masses, it would appear to be a very abundant 
mineral, even if it does not amount to a rock, throughout the region of 
the Witohita mounl^ns. 

Specimens were oolleoted, bearing the same date, of a red cellular 
limestone, which may have originated, if we suppose a soft ferruginona 
day to have been parted off by meshes, or cell-walls, of calcareous 
matter, and the olay to have been subsequently washed away, or ii 
some manner mostly removed, 

"July 16, base of Witcbita mountains." Reddish aeptaria, or a 
mixture of peroxide of iron and calcite, traversed by veins of pure cal- 
cite, surfaces of the masses somewhat botryoidal. A singular variety 
of cellular quartz, said to have ocouri'ed in veins in the Witchita 
mountains, was carefully examined for gold, but without the detection 
of a trace of the precious metal, notwithstanding some of tte specimens, 
from the presence of hydrated peroxide of iron and iron pyrites, looked 
very promising for gold. 



"Sub-soil, Cache creek, May 14 ; the same as that found about the 
Witchita mountains," The sample had been kneaded by the hand into 
a ball. Its color was reddish brown ; it contained no organic matter. 
Analysis gave the following result : 

^lica, (including some fine feldspathic grains) 6S,3S 



Alamiaa ,, 55 

Carbonate of lime 5.40 

Carbonate of magne^a 1.70 

Water (Iiygronietrio moisture) 5.50 

Sulphate of lime and carI)onate of potasli traces 

98.05 



The soil contains no perceptible traces of chlorine, or any other sul- 
phate besides that of lime. It would appear to have an excellent con- 
stitution, as a sub-soil, for the cultivation of the grain crops, as well aa 
for cotton. It is eminently a calcareous soil, and probably has a suffi- 
ciency of potash present also; but the quantity of the material did not 
enable me to determine the proportion of this constituent 

"Subsoil, June 3." This sub-soil is iine grained, and has a clayey 
appearance. Its color is a deep red. Little fragments of gypsum may 
be detected scattered through its mass. It has the following rather 
unusual composirion : 
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Silica 79,30 

Peroxide of iroa 8.95 

Alumina it.SO 

Carbooate of lime 1.10 

Sulphate of Ume, wjtii strong traces of sulphate of soda and 

ohioiide of eodium 4.63 

Water 4,50 

100.00 
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GEOLOGY. 

NOTES UPON THE SPECIMENS OF :EtOCKS AND MINERALS COL- 
LECTED: BY EDWARD HITCHCOCK, PEESIDENT OF AMHEliST 
COLLEGE. 

Dear Sir: I have done what I could with the specimens you put 
into my hands from the Red nyer, but I must eoafess, that while these 
specimens, with the sections and notes by Dr. Shumard and yourself, 
have disclosed some interesting and valuable substances, I have found it 
impossible to solve sevei al que'-tions of importaace for the want of more 
specimens, especially fossils "Without these, you are aware, the tertiary 
and secondary foimationa cannot be identified with any degree of cer- 
tainty. Yet the whole number of species sent me does not exceed half 
a dozen, and several of these are so mutilated that their specific charac- 
ter caimot he determined. The two most important formations pointed 
out in your notes, and in the sections, are the gypsum depoate and that 
of coal; yet from the former there is not in the collection more than 
one species of fossil, and from the latter no specimen whatever; so that 
the exact place in the geological scale of these two formations is in a 



But notwithstanding these deficiencies, we dp get from the speciraens, 
and your notes, glimpses of several very valuable facta. The four most 
important points in your discoveries are gypsum, copper, gold, and coal. 
Perhaps I cannot bring out my views upon these and other points better 
than by describing the specimens in the order of your march, except 
where that was doubled upon itself. Where 1 cau do it, and think it of 
any service, I shall designate by colors, upon the map of your route 
which you placed in my hands, the moat important deposites. 

At your starting point, Fort Belknap, on the Brazos river, you men- 
tion a fact of the deepest interest, viz : the occurrence of "large beds of 
bituminous coal." Dr. Shuraard has given the following section of the 
strata at this place : 

* When I wrote the above I was not aware that Dr, Geo. G. Shumard was re- 
quested to report upon the paleontology of the esploraljon. Wieu tha6 report 
appears, probahly he, or others, can draw more aoonrate eoaolnsions upon aonw 
points than I have done 
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1. Sub-soil, arenaceous, and of a red color, three to ten feet. 

2. Black shale, soft, and rapidly disintegrating, four feet. 

3. Seams of bitiamiiious coat, two to four feet. 

4. Fine-graiaed sandstone, yellowish gray, with fossil feiiis ; tHok- 
nesa variable, 

6. Gray non-foasiliferous limestone, of unknown ibictness. 

Dr. Shumai'd says that the fossil ferns in this formation belong to 
"the eai'boniferous era." He also describes the same formation on the 
third day's march, some fifty miles northeast of Fort Belknap, on one of 
tie sources of Trinity liver. lie describes sandstone for several subse- 
quent days, some of it coarse and highly feiTuginous, with ripple-raarka, 
which 1 should suppose might belong to the same coal measures, did he 
not mention that strata of red loam, so abundant in all that region, lie 
beneath the sandstone ; which could not be, if the coal belongs to the 
carboniferous period. Tet be mentions that the same formation as that 
around Fort Belknap is largely developed between Fort Washita and 
Fort Smith, on Arkansas river. The latter fort is not less than three 
hundred and fifty miles northeast of Fort Belknap. On the 3d of May 
he describes "large quantities of ironstone strewn over the surface," 
another accompaniment of the true coal. 

Now, at first view it would seem almost certain that we have here a 
description of a genuine coal formation of the carbonifecous period, not 
less than three hundred and fifty miles long, associated, moreover, with 
those valuable iron ores which in other parts of the world are connected 
■with such deposites ; for, in descending through the formation, we find, 
first, overlying shale, then coal, then coal sandstone, or perhaps millstone 
grit, and then perhaps carboniferous limestone. But it is well known 
that coal occurs in other rocks besides the carboniferous, as in Eastern 
Virginia in oolitic sandstone, aad in other places in tertiary strata. 
These more recent coals are often of great value, as in Virginia ; but they 
are not generally as good as those from the carboniferous strata. It 
becomes an important question, therefore, to determine to what geologi- 
cal period the coal under consideration belongs. A few specimens of the 
fos^l ferns would decide the matter, and I trust that Dr. Shumard is 
right in referiing them to the carboniferous era; but it is known that 
analogous species ocour in the higher rocks ; and so, coal, even in the 
tertiary strata, is sometimes more or less bituminous. The evidence, 
however, appears to me to be strong in favor of this depoaite being of 
the carboniferous age. But in your letter of April 1st, you state some 
facia respecting this coal that have thrown a little doubt over my mind. 
You say that — 
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" The coal formation at the Brazoa is found in a coarse, dark sandstone 
rook, whick is a solid stratum, but is easily removed in consequence of 
being so soft. In excavating for a well, we passed through the sand- 
stone and the coal. The greater part of the stone was removed with the 
mattock ; and in the coal, which was here ahout sixty feet below the 
surface, we found fossil ferns, which, unfortnnately, were not preserved." 

The ease with which this sandstone was removed, requirmg only a 
mattock, corresponds better with the hardness of tertiary than of carbo- 
niferous rocks; yet, in some parts of the world, distant from igneous 
rocks, the s&iimentary strata are bnt little indurated. 

Your statement respecting the coal on the Braaos, and the import- 
ance of the substance to the future inhabitants of the western side of 
the Mississippi valley, led me to recur to the journals of other explorers, 
as well as your owa from Fort Smith to Santa Fe, published by the 
government in 1850, to ascertain whether this valuable mineral does 
not occur in such places as to justify the inference that a large coal 
field may exist in that portion of our country. I have not all of the 
nec^sary works of reference at hand ; but, in sncb as I have, I have 
found the following cases, including those already desoiibed ; 

1. Fort Belkoap, on the Brazos river, latitude 33:i^'' to 33f°, longi- 
tude 88° to 99°. 

2. Between Forts Washite and Smith, latitude 34° to 35^°, longitude 
9ii° to mi°. 

3. On Coal creek, near the South Fork of the Canadian, eighty-eight 
miles from Fort Smith, in longitude 96^°, latitude 34J°. "Bituminous 
coal, used by the blacksmiths of the country, who pronounce it of an 
excellent quality," (See Captain Maroy's report, p. 173.) 

4. North branch of PIatf« river, latitude 42° to 43°, longitude 104° 
to 107°; described by Rev. Samuel Parker, Exploring Tour, p. 73. 
He calls this coal " anthracite, the same, to all appearances, as he had 
seen in the coal basins of Pennsylvania," 

6. On the same route. Colonel Fremont found coal and fossil plants in 
latitude 41|-°, and longitude 111". The fossils greatly resembled those 
of the true coal measures. He also found what was probably broum or 
tertiary coal, in longitude 107°, 

6. Major Emory met with " bituminous eoal in abundance," in lati- 
tude 41°, longitude 105°, He was told of a bed thirty feet thick. 

7. Lieutenant J. H. Simpson describes bituminous coal in beds trom 
two to three feet thick, in latitude 86° 12', and longitude 103° 52'; 
and he states it to be "coextensive with the country between the valley 
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of the Rio Piieroo and the eaat base of the Sierra de Tunech^, or 
through a longitudinal interval of 'TJ"." (Report, p. HI.) 

8. Lieutenant Abert found strata, which he regarded "indubitable 
proof of the existence of toa]," in latitude 36^°, and longitude 1041^°. 
(Report, p. 21.) 

9. In 1818, Mr. Bringier described "a large body of blind coal 
(anthracite) equal in quality to the Kilkenny coal, and by far the beet 
he had seen in the United States, immediately on the bant, of the 
Arkansas, a little above the Pine bayou, five hundred miles from its 
mouth, in latitude 38"^, and longitude 98°," (Amenean Journal of 
Science, vol. 3, p. 41.) 

10. On Monk's map of the United States, (1853,) I find two spots in 
Texas marked as "beds of coal," one in latitude 29°, and longitude 100°; 
the other in latitude SSf, and longitude 101°. 

I might, perhaps, add, that Dr. F. Roemer describes a belt of granitic 
and palseozoic formations, the latter of carboniferous limestone and 
ffllurian rocks, surrounded by a vast deposits of cretaceous rocks, be- 
tween the Pedernales and San Saba livem, in the northwest part of 
Texas. The occurrence of such rocks, espeoiaJly of the carboniferous 
limestone, afi'ords a strong presumption that the formation that usually 
lies next above this rock exists in that region. 

If, now, leaving out the cases described by Fremont as most probably 
brown or tertiaiy coal, we locate the others mentioned above upon a 
map of the United States, we shall find a region lying between latitude 
28|° and 43°, and between longitude 94^° and 109°, containing not 
less than nine deposites of coal, either bituminous or anthracite ; some 
of them one or two hundred miles long. Its northern iimit is the north 
branch of the Platte river; its eastern limit Fort Smith, on the Arkan- 
sas ; its western limit in the country of the Navajoes, in New Mexico, 
and even beyond the summit-level of the Rocky mountains ; and its 
southwestern limit the Rio Grande, m the southwest part of Texas. 
These limits would give a north and south diameter of one thousand 
miles, and an east and west diameter of six hundred and eighty miles; 
an extent of surface three times lai'ger than that of all the coal fields 
in the United Slates hitherto described, which cover only two hundred 
and eighteen thousand square miles. Yet, in view of all the facts, I 
llink the geologist will be led strongly to suspect that a large part of 
this vast region at the southwest ma^ be underlaid by coal. The 
larger part may be, and undoubtedly is, covered by newer deposites, 
especially the cretaceous and the tertiary; and doubtless the older rocks 
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in Texas, as already described, may in some districts protrude through 
the coal measures. But if ooal does actually etibt hpneath tho newer 
rocks, it may be reached, as it has been in like instances in Europe, 
although no trace of it exists at the surface. 

The above suggestions may seem to embrace a very wide field for a 
coal deposits. But on locating the several patches of coal upon a map 
of the tlnited States, I was struck with one fact. Starting with the 
beds marked upon Monk's map, in the southwest part of Texas, and 
running the eye along the range of carboniferous limestone described by 
Dr. Roemer, we come to the coal at Fort Belknap ; next to the exten- 
sive deposit* lying between Forts Washita and Smith, in the west part 
of Arkansas ; and all the way we find ourselves almost in the range of 
the great coal field of Iowa and Missouri, as mapped by Dr. Owen ; and 
it seems to me that every geologist will at once infer that the Missouri 
iield does follow this line, not only across Arkansas, but also through the 
Choctaw Nation, and probably across Texas — interrupted, probably, in 
many places by the protrusion of older rocks, and in others covered by 
newer formations. I have a considerable degree of confidence that such 
will ere long be found to be the fact, even if we leave out the other coal 
depoaites further west and northwest. And should the result of your 
explorations he to bring out such a development, I think you must feel 
rewarded for your fatigues and privations. 

That some of the cases above described may turn out to be tertiaiy 
coal is quite possible, especially those along the base of the Rooky 
mountains ; for it is well known that much farther to the north such coal 
is developed on a large scale, especially along Mackenzie's river, even to 
its mouth, on the Arctic ocean. Nor is it always easy for those not 
practised minei'alogists to distinguish this coal, especially from anthracite, 
Dr. Owen desei'ibes the southernmost bed of brown coal on the Mis- 
fiouri (from four to six feet thick) as having " the aspect of ordinary 
bituminous coal," yet as " smouldering away, more like anthracite." 
(Report, p. 196.) Even such coal might be of great value ; but I can- 
not believe that much of that described above, especially that on the 
line above indicated, will prove to be terdary coal. 

I ought to have mentioned, that among the specimens in my hands 
is one of lignite, coUouted July 3, near the sources of Red river, not far 
from the " Llano estacado," and within the limits of the gypsum deposite 
to be described. It is on exceedingly compact coal, and bums without 
flame, emitting a pungent but not bituminous odor. It is doubtless 
tertiary or cretaceous , but I think, if in large masses, it might easily be 
mistaken for anthiacite 
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From the 3d of May to June 2(1, the formation passed over is, as I 
judge from Dr. Shumard's sections and desoriptioiiB, the predominant 
one along the upper part of Ked river. AH (he appended sections of 
Dr. Shumard, except Nos. VI and SI, exhibit the characters and varie- 
ties of this deposite. Red clay is the moat striking and abundant mem- 
ber ; and above this we have a yellow or lighter colored sandstone, often 
finely laminated. As subordinate membeiB, we have blue and yellow 
clay, gypsum, non-fossilifeious limestone, conglomerate, and copper 
ore. Overlying these strata is what Dr. Sbumard calls " drift," which 
is surmounted by soil. Excepting the. gypsum and the copper, no speei- 
men of tliis formation was put into my bands ; and oniy one petrefao- 
tion which is a coral from the base of section No. IV, unless the fossil- 
wood belongs to it. 

Now the question, is, shall we regard this formation as tertiary, or 
cretaceous) With the means in my bands I feel unable to decide this 
question- If I am right in referring the fo»iil coral found in it to tbe 
genus Scyphia, as described by Goldfuss, (Petrefaota Germanise, Tab. 
XXXII, fig. 8,) it most probably belongs to the cretaceous period ; for, 
of the one hundred and twenty species of this genua enumerated in 
Bronn's Index Paleontoiogicus, only one is found above the chalL Aa 
to the fossil-wood, which 1 shall notice more particularly further on, it 
is well known to occur in almost all the fossiliferous deposites. Upon 
the whole, I rather lean to the opinion that, these strata may belong to 
the cretaceous formation ; though it is singular, if such be the case, that 
the fossil remans are so scarce, since, as we shall see, they occur abun- 
dantly in another portion of the field in which the cretaceous rodts 
abound. 

Under these circumstances I shall apeak of this deposite under the 
name of the Red Clay Formation, save whore gypsum is very abundant, 
and then I call it the Gypsum Formation ; and thus have I marked 
these rocks on your map.- 

The sandstone which constitutes the upper part of this formation has 
a slight dip, in a few places, of 2° or 3°. On the 8th of June, however, 
a grayish yellow sandstone is described as having a westeriy dip of 40°; 
and on the 9tb of June, " an outcrop of finely laminated, red, ferruginous 
sandstone" is mentioned, having an irregular northeasterly dip of 30°, as 
shown on section VI. The next day the strata were found standing 
nearly perpendicular ; but whether this sandstone is the same as that 
lying above the red clay, is not mentioned. If it is, its great dip proba- 
bly results from some local disturbance. If it is not, it is probably a 
protruding mass of older rock exposed by denudation or upheaval. 
10 
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The branclj^ of E«d river have cut deep cliasms in this formation. 
In some places they are spoken of as fifty, and in others aa two hundred 
feet deep. This elay, worn away by the streams, and TOechanically sus- 
pended, gives that red color to the water, from which, without doubt, 
was derived the name of Red river. As to the substances held in solu- 
tion by the waters of that river, some further description will be dearable 
before mentioning them. 

The red cHy formation above described abnts against the'Witohita 
mountains, occupying the lower and more level regions around their 
base. Here we have an outburst of unstratified rocks, which are satis- 
fectorily represented in the specimens. 

If the relative position of the red clay and sandstone on section XI ia 
correctly shown,! should infer some disturbance in the stratified de- 
positee, which wonid indicate a more recent upheaval of the mounf^ns 
than might be inferred from the nature of the rocks. The principal one 
is a red granite, with a great predominance of feldspar, and the almost 
total absence of mica. Porphyry also occurs in great quantity, of a 
reddish color, the imbedded crystals, for the most part, being red feld- 
spar. In the easterly part of these mountains this rock is developed on 
a large scale, forming smooth, rounded hills, which slope gradually down 
to the plain. Cache creek paeaes through one of these hills, forming a 
gorge from three hundred to four hundred feet high, with " smooth, 
perpendicular walls." This roch Dr. Shumard calls propkyritic grem- 
atone, and one of these walls is shown on section XL He says that the 
rock is slightly columnar. 

The rocks of these mountains are traversed by veins of greenstone 
and quartz. The latter is often porous and colored by the oiride of 
iron. The greenstone is the most recent of the unstratified rocks among 
my specimens, save a single vesicular maaa, broken probably from a 
boulder, which has all the external marks of lava. It looks more like 
recent lava than any specimens I have ever met among greenstone or 
basalt. It was collected June 15lh, west of the great gypsum deposite, 
though in a region abounding with sandstone, and near the bluffe that 
form the border of the "Llano estacsdo." Dr. Shnmard found in the bed 
of the Eed river, near the same place, what he calls greenstone, green- 
stone porphyry, and trachite. The specimen to which I have referred is 
rather augitic than trachitic. He says, also, that he found there "black 
scoria, and several other specimens ol- volcanic rocks." Again, on ap- 
proaching the Witchita mountmns on the returo trip, he describes one 
as "a truncated cone, with a basin-shaped depression in the summit." 
Of this he seems to have judged by looking at the mountain from a 
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distance. But tating all the facts into the account, I cannot but feel 
that there is reason to presume that volcanic agency has been active in 
thatregion moi'e recently than the trap dykes. 

I ought to add, that before reaching the Witehita mountains Dr, 
Shumard met with large quantities of dark-colored and cellular i^eoua 
rock, composed principally of silex »nd carbonate of lime, strewed over 
the surface. This was on the 18th of May, and on the 27th he "fre- 
quently encountered local deposites of red, scoiiaceous rook." AmonEt 
the specimens in my hands are some apparently more or less melted, 
composed of carbonate of lime and copper ore. 

Again, scattered widely over the surface, numerous specimens were 
found of jasper, cai'nelian, and agate. The oamelian is deep red, but 
found in botryoidal, or even stalaotitieal masses, and they have seemed 
to me to resemble more those silicious nodules found in soft limestone 
than in trap roolts, They were found most abundantly towards the 
western part of the r^on gone over. 

I ought to have mentioned that the Witohita mountains consist of 
numerous peats, rising from eight hundred to nine hundred feet above 
the river. Mount Webster, one of the moat conspicuous, was found to 
be T83 feet above the plain by the barometer. Twelve of these eleva- 
tions were found to be composed of granite, which in many places is 
undergoing rapid disintegration. 

We have seen in the red oiay of this region a reason for the name of 
Eed river, and the character of its waters. In the above description 
of the rocks of the Witehita mountains, I think we may see the origin 
of the red clay. The great amount of iron which they contain would 
produce exactly such a deposits upon their decomposition and erosion 
by water. And we have reason for supposing this red granite to be a 
quite extensive formation, as I shall shortly show. 

No one at all aoquaioied witii the i-ocks in which gold is fouDd can 
look at the specimens you have obtained in the Witehita mountdns 
witho\it especting that he shall be able to detect that metal. The por- 
phyry, the poiMua quarts from veins impregnated witb hydrate of iron, 
and the magnetic iron-sand found in the bed of Otter and Cache creeks, 
excite this expectation. In one of your letters you state that " the peo- 
ple of Texas have for a long time supposed that there was gold in the 
Witehita mountains, and they have attempted to make several examina- 
tions for the purpose of ascertaining the fact, but have invariably been 
driven away by the Indians. We searched diligently about the mount- 
ains, but could find only two very minute pieces imbedded in quartz 
This, as Dr. Shuraard states, was upon Otter creek, and there 
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occurred the ferruginous sand, which occurs also upon Caelie creek in 
great quantities. "We taye not been so fortunate as to fiud any gold in 
the specimens sent, although the sand has been carefully examined, and 
two assays have been made of the quutz in the laboratory. Yet I can 
easily believe that gold must exist either among that black sand, or. in 
the veins of ferruginous quartz — sometiuies three feet wide — so common 
iu the Witchita mountains. 

It is well known that a good deal of excitement exists on this subject 
at the present moment inTesas; but the "gold diggings" there lie upon 
the upper Colorado. From some able remarks on the subject in the 
"Telegraph and Texan Register" of April 39th, by the editor, Francis 
Moore, jr., I learn that the region where the gold is found is "a belt of 
fifteen or twenty miles wide, wbich extends from the sources of the 
Gaudalupe, by the Enchanted Rock, to the head of Cherokee creek, a 
branch of the San Saba." The description of that belt which follows, 
as you will see, corresponds very well to the region around the Witchita 
mountains. "The red granite rocks here crop out above the secondary 
foiTnations, and veins of quarts are tbund traversing the rocks in all 
directions. The soil is generally of a red mulatto color, caused by the 
decomposition of the red feldspar of the granite. These rooks resemble, 
it is said, those of the gold regions of California and Santa P^, A gen- 
tleman who has recently visited the Nueces states that gold has also 
been found on that river ; and if the report that gold has been found in 
the Witchita mountaina be correct, it is possible that this narrow belt of 
primitive rocks extends quite through from the Nueces to those aaoun- 
tains, a distance of about four hundred miles. It is mentioned in Long's 
Expedition that a narrow belt of red granite is found jutting up through 
the prairie region on the Des Moines river, in Iowa, and it is not im- 
probable that this is a continuation of the primitive ridge, extending by 
the Witchita mountains and the Enchanted Kock, to the sources of the 
Mueces, and it may extend far above Lake Superior." As to this 
northern extension of these gold-bearing rocks, I do. not find much to 
confirm the conjecture in Dr. Owen's late able report on that region, 
although he does mention some red granite and some red clay ; but the 
iatter ia probably alluvial. Yet, that these rocks may extend through 
Texas, and even much farther north, is extremely probable. 

But though your discovery of gold will probably excite more atten- 
tion, I feel that the great gypsum deposit of the West, which you have 
brought to light, wilJ be of far more consequence to the country. 

On your map I have colored this formation as you have marked it 
out. Yet I cannot doubt, from the descriptions and seotions, that the 
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i embraced in the red clay formation aJj'eady desoribed, for 
most of this mineral occurs above the red clay, though sometimes em- 
braced within it. Yet the importance of the gypsum justifies mo in 
coloring that portion of these strata as the gypsum formation where it 
is most abundant. It is several times mentioned as occurring iu other 
parts of the region, marked as red clay. But on the 3d of June, high 
bluffs were met of red and blue clay, with interstratifled layers of snow- 
white gypsum. From this time till the I2th the same formation was 
found, and also from the 2l8t of June to the 9th of July. But your 
own description of this formation in your letter of November, 1853, 
contains a better account of its extent than I can give. 

"I have traced this gypsum belt," you observe "from the Canadian 
river, ia a southwest direction, to near the Rio Grande, m New Mexico. 
It is about fifty miles wide upon the Cinadian, ind is embiiced within 
the 99th and 100th degrees of west longitude Upon the Noith, Mid- 
dle, aad South forks of Sed river it is fomid, and upon the latter is 
about one hundred miles wide, and embiaced within the lOl^t and 10.3d 
degrees of longitude, I also met with the same form.a,tijn upon the 
Braaos river, as also upon the Colorado and Pecos rivers, but did not 
ascertain its width. The point where I struck it, upon the Pecos, was 
in longitude 104^° W. 

"Wherever I have met with this gypsum I have observed all the 
varieties from common plaster of Paris to pure selenite , and among 
epeeimens of the latter were pieces three feet hj four, tuo inches in 
thkhiess, and as perfectly transparent as any crown glass I have ever 
seen. It is to be regretted that I could not have brought home some of 
these beautiful specimens; but my means of tiansportation were too 
limited. I regard this gypsum belt as a very prominPnt and striking 
feature in the geology of that country From its uniformity ■inil extent 
I do not think there is a more perfect and beautiful form ition of the kind 
known. I have myself traced it about three hundred and fiily miles, 
and it probably extends much further " 

The position and thickness of the irypsum beds may Jie learnt from 
Dr. Shumard's sections, especiaUy Nt V, where they are tiom ten to 
fifteen feet thick. I do not wonder that you have boon deeply impressed 
with the vast extent of this deposite. Prof. D. D. Owen, in his lata 
valuable report of a geological survey of Wisconsin, Iowa, &c., (1852) 
describes a gypseous deposite, twenty to thirty feet thick, in the car- 
boniferous strata, and occupjdng an area Ironi two to three square miles ; 
and he says, that "for thickness and extent, this is by far the most 
important bed of plaster-stone known west of the Appalachian chain, if 
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not in the United States," (p. 126.) Either deposite may be large 
enough, to supply the wants of the inhabitants who may live near enough 
to obtain it. But the vast extent of your deposite (doubtless greater, 
as you say, than is at present known) will make it accessible to much 
the greatest number of people. Indeed, from the well known use of 
this substance in agriculture, as. well as other arts, & knowledge of its 
existence must have an important bearing upon the settlement and pop- 
ulation of northwestern Texas. 

The only deposites of gypsum known to me that are more extenave 
than the one discovered by you, are in South America. All along the 
western side of the Cordilleras, especially in Chili, and int«rstratified 
with red sandstone and calcareous slate, beds of gypsum occur of enor- 
mous thickness, some of them not l^s than six thousand feet. It has 
been tilted up and metamoiphosed greatly by igueous agency of andent 
date, but seems to be of the age of the lower cretaeeons rooks. Mr. 
Darwin, to whose admirable work on the geology of South America I 
am indebted for these facts, has traced this deposite at least five hundred 
miles from north to south, (it is not many miles — sometimes, however, 
twenty or thirty — in width,) and thinks it extends five hundred more; 
and perhaps much further. Ho also describes thin beds of gypsum in 
the tertiary strata of Patagonia and Chili, which are some eleven hnn- 
di-ed miles in extent. This gypsum is generally more or less ctystalline, 
and corresponds much bettor in lithologtcal characters with that in 
Texas, than does the metamorphic gypsum of the Cordilleras. Mr, Dar- 
win is of opinion, however, that the latter was originally deposited in a 
manner analogous to the former, viz : by means of submarine volcanoes 
and the conjoint action of the ocean. Very probably the ancient igne- 
ous agency which we have described in the Witchita mountains, and 
along a line southerly to the Rio Grande, may have been connected 
with the production of the gypseous deposite in the same region. 

The specimens of this gypsum put into my hands correspond with 
your descriptions. One of them, of snowy whiteness and compact, it 
seems to mo, might answer for delicate gypseous alabaster, so extensively 
■wrought in other lands for ornamental purposes. The selenite was re- 
garded among the ancients as the most delicate variety of alabaster, 
and was employed by the wealthy, and in palaces, for windows, under 
the name of Plmngites. It has the curious propecty of enabling a per- 
son within the house to see all that passes abroad, while those abroad 
cannot see what is passing within. Hence Nero employed it in his 
palace. If the splendid plates which you describe occur in any consid- 
erable quantity, it may hereafter be of commercial value, as it certainly 
will be of mineralogical interest. 
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From your description, especially in your lecture bsforo the Americaa 
Geographical and Statistical Society, it is manifest that the character o 
the i-ocks changes on the northwest of the gypsum formation, and near 
the head of the south branch of Eed river. The red clay and gypaum 
have disappeared, and sandstone succeeds ; but of what age I have ao 
means of judging. 

Another interesting mineral found by you in the red clay and gypsum 
formations above described, is copper. The specimens were put into 
the hands of Professor Charles IT, Shepatd, who baa analysed them, as 
well as several other specimens, in the laboratory of Amhei«t College 
and whose report I annex to my own. You will see that he has made 
free use of your name by attaching it to a new ore of copper, found on 
Red river near tlie Witehita mountains ; and that he describes three or 
four other species of copper ore from the same re^on. For a paiticular 
description I refer you to his report, while I confine myself to a few re- 
maris as to the geology of the deposite. 

On section V, Dr. Shnmard has shown the geological position of this 
ore, viz : near the bottom o^ and in the red clay, and more than one 
hundi-ed feet from the surface. We'henoe see that the ore was deposited 
from water, although some spedmena from Cache creek of calcareous 
amygdaloid seem to have been melted. But i^ as has been suggeafed, 
the gypsum was produced by the joint action of submarine volcanoes 
and water the copper may have had the same origin, and this would 
explain the presence of chlorine in the Marcylite. 

How much copper may be expected in such a region as that on Eed 
river, I have no means of judging, because I know of no analogous 
formation. But as we have proof that it is an aqueous deposite, and 
that igneous agency has been active not far off, it would not be 
strange if the vicinity of the Witehita mountains should prove a prolific 
locality. 

The oxide of manganese described by Professor Shepard may, per- 
haps, be found abundant and more pure. And the iron-sand, so common 
in some of the creeks, indicates the existence of magnetic oxide of iron 
in the mountains. 

Whether the red clay formation and the gypsum formation that have 
been described are of Ihe cretaceous age or not, there can be no doubt 
as to the deposites passed over from July 20 to Fort Washita, for among 
the specimens are two species of Gryphma, and one echinoderm, much 
mutilated, but evidently of that period. On the 27th, a " bluish gray, 
highly ciystallized limestone" was observed, which cropped out be- 
neath the sandstone, and which Dr. Shumard says was " non fossil- 
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iferons." It continued, however, to tte 30tb, or to Foit Washita, where 
he says, " I observed in it a lai^e number of the fossils characteriauo of 
the cretaceous period." Probably he lefera to two kinds of limestone, 
and not improbably the limestone and sandstone fii'st noticed belong to 
the carboniferous strata already noticed. Among the speoiniens I also 
find parts of two species of ammonite; one quite large, but quite char- 
acffiristic of the cretaceous strata, and resembling some good specimena 
in the collection of the American Board of Foreign Missions, obtained 
by their missionarieH in the Choctaw country. I cannot doubt that 
these strata are largely developed in that vicinity. Indeed, that region 
has already been colored as of the cretaceous age upon our geological 
maps. I have, therefore, marked a strip of cretaceous rocks between 
Forts Belknap and Washita. These are, in truth, the predominant 
strata in Alabama, Mississippi, and Texte, and I need not go into details 
respecting tbem. 

Dr. Shumard frequently speaks of a surface formation under the 
same of drift, consisting of boulders of all the rocks desoiibed above,, 
and some, others, such as mica slate and labradorite. But I doubt 
whether this formation be the same which we denominate drift in New 
England — the joint result of water and ice ; for no esample has as yet 
been found of drift agency as far south as Texas, by several degrees. 
Yet there is evidence of a southerly movement among the smaller 
rolled detritus almost to the Gulf of Mexico, such aa water alone could 
produce, seeming to be the result of the same current,, destitute of ice, 
that produced the coarse uustratified and unaorted diift of Canada and 
Kew England. But among the specimens in ray hands are several of 
ailicified wood, and all of them, I believe, are mentioned in Dr. Shu- 
mard's notes as occuiTing in drift; although in your letter of December 
6, 1852, you speak of masses from fifty to one hundred pounds in 
weight in the gypaum formation. You may mean in ils upper part; * 
if so, there may be no discrepancy between the two statements ; and I 
have been led to suspect that what Dr. Shumard calls drift, may be 
only a newer portion of the tertiary sti'ata, although, as already re- 
marked, silicified wood is found in almost all the fossil iferoua formations. 
All the specimens sent by you, however, with one exception, are dicoty- 
ledonous. They resemble not a little the fossil-wood from Antigua, and 
the desert near Cairo, in Egypt ; both of which deposites ai'e tertiary. 
One specimen is a beautiful example of a monocotyledon, a cross seo- 



*The fossil-wood referred to in Captain Marcy's letter waa found upon tlio 
upper Bwface of [he furuvatiou. 
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tion showing vessels of the shape of a half or gibbous moon. This fact 
shows that the climate was waim enough for ti'ees analogoas to the 
palm tribe to floui ish ; jet the great predominance of dicotyledonous 
forois ahowa a cloae analogy with the existing vegeiation of the south- 
ern part of our country; nor ia there evidence, in tl 
temperature above that now osisting in our southern States, s 
ral spedes of paltns occur there. 

The two subsoils analyzed by Professor Shepai'd, give very ii 
reaiilta. The first is highly calcareous ; and when the lime shall have 
been exhausted in the overlying soil, this material, thrown up by sub- 
soil ploughing, would be equal to a large dressing of lime. In the 
other subsoil we have an extraordinary amount of sulphate of lime, and 
a sufBciency of carbonate of lime, as well as chlorine and soda. It 
seems hardly possible to doubt that such a basis would need only 
organic matter to render it one of the most productive of all aoils ; and 
when we thint how extensive tie gypaum formation is from which this 
subsoil waa obtained, we cannot but anticipate {unless there are coun- 
teracting causes. of which I am ignorant) that that portion ofour coun- 
try will become a rich agricultural district — I mean the region lying 
east of the " Llano estacado," 

Only one specimen of common salt (chloride of sodium) waa sent 
among the specimens, and that, as you infoiiii me, " was procured by 
tjie Coatanclie Indians in the coiintry lying between the Canadian and 



We are now prepared to appreciate an analysis of the water of Red 
river, which has been executed in the laboratory of Amherst College by 
Mr, Daniel Putnam, under the direction of Professor W. 8. Clark. 
This is somewhat of a mineral water, and you remark that all the waters 
originating in the gypsum formation have the same bitter and nauseat- 
ing taste, I think you are right in the opinion that the ingredients 
are derived from that formation. Analysis shows that the taste depends 
upon the presence of three salts in nearly equal proportions, two of which, 
6 of magceaia, or Epsom salts, and chloride of sodium, are very 
Ml'. Putnam's analyaia ia as follows : 
" Water from Red river — 

Water in fluid ounces 4. 

"Weight of water in grammea 137.800 

Weight of chlorine preaent. .051 

Weight of lime present .033 

Weight of aulphurio acid present ,0E6 

Eeaidae evaporated to dryness, and weighed, proba- 
Ml/, sulphates of soda and magnesia together, 
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"It was impossible, with the email quantity of waWr, to determine the last two 
ingiedieots with ahsetnte certainty. In the calculations follovring they are re- 
garded as real. Regarding tJie lime as snlphate, and the residue of eulpbario 
acid as united with magueeia, and the chlorlno as united with sodium, we have 
tJie Ibllowiug resuks : 

Weight of sulphate of lime OSO 

Weight of snlphftte of magnesia .073 

Weight of chloride iif sodium .084 

Wrfght of the whole 237 

Per-oentBge of matter in solutiou, about .19 

"The analysis of the water from a spring in a gypsom eaye, yielded tbe following 

results; 

Weight of the water, in fluid onnces 4. 

Weight of the water in gi'ammes, about 127.800 

Weight of hydrO'Snlphmic acid present ,011 

Weight of ehloriue — - .014 

Weight of 5ime 090 

Weight of snlphurlo acid ^ .227 

The residue was evaporated, and (lie presence, hut not the weight, of magnesia, 

found separate from the soda. The quantity was very small, however. 

Soda and magnesia togetlier, about .130 

" Regarding the lime as sulpbate, and the residue of sulphuric acid as united 

partly with magnesia and partly with soda, and the chlorine witU sodium, we have 

the following results : 

Weight of sulphate of lime 219. 

Weight of sulphate of magnesia — .088(?) 

Weightof sulphate of soda 073(J) 

Weight of chloride of sodium .0133 

Weight of hydro-sulphuric acid .011 

Weigtt of the whole .414 

Por-centflge of matter in solution — - .83 

" The analyses of water, on account of tJie small quantity, cannot he relied open 
as perfectly accurate ; bnt they are the best I could make mider tiio circum- 
stances." 

Touv account of the remaitable canons of Red river, wtere it comes 
out from the borders of the "Llano estacado," as given in your lecture 
before the American Geographical and Statistical Society, has been 
read by me with great interest. For several years past I have been 
engaged in studying analogous phenomena in this, which seezas to 
me a neglected part of geology. The canons of our southwestern 
regions are among the most remarkable examples of erosions on the 
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globe ; and tlie one on Red river seems to me to be on a more gig^antic 
Bcale than any of which I have found a description. Yon seem in doubt 
whether this gorge was worn away by the river, or is the result of some 
paroxysmal convulsion. You will allow me to say that I have acaredy 
any doubt that the stream itself has done the wort. The fact that 
when a tiibutaiy stream enters the main river it passes thimigh a trib- 
utary canon, seems to me to show conclusively that these gorges were 
produced by erosion, and not by fractures; for, how strange would it 
be if fractures should take those raffiifieationa and curvatures which a 
river and its tributaries present. And, moreover, I find cases where I 
can prove, from other coMi derations, that streams of watei' (existing 
and ancient river's) have eaten out gorges quite as difficult fo excavate 
as any of the canons of the West So that, if we must admit that rivers 
have done a work equally great in one case, all presumption is removed 
against their doing the same in other eases. I have a great number of 
fects, which 1 hope t« be able, if life he spared, to present to the public 
on this subject ; and 1 am very glad to add the canons of Red river to 
the number. 

Before Professor Adams's departure for the West Indies last winter, I 
secured his report, hereto subjoined, upon the recent shells collected in 
your expedition. It derives a melancholy interest from having been 
among the last, if not the very last, of his scientific efforts, he having 
been cut off by yellow fever in January. 

With this imperfect elucidation of the facts collected by you in your 
laborious explorations, I subscribe myself, 

With great respect. 

Your obedient servant, 

EDWARD HITOHCOCIC. 

Amhebst Colleoe, June 5, 1853. 
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EEMAEIfS UPON THE GENERAL GEOLOGY OF THE COUNTRY 
PASSED OVER BY THE EXPLORING EXPEDITION TO THE 
SOURCES OP RED KIVER, UNDER COMMAND OF CAPTAIN R. 
B. MAECY, U. S. A.! BY GEO. G. 8HUMARD, M. D. 

It is to be regretted that the main objects contemplated by the 
expedition, were of such a chavaeter as to allow of merely a partial 
geological exploration. It was found necessary to trayerae a large extent 
of country in a limited period of time, so that not as many opportunities 
were allowed for making minute and detailed sections of the strata as 
could have been deaied. However, it is belieyed that something has 
been done towards elucidating the geology of a valuable and interesting 
district of Our country, which hitherto has received but little attention 
from geologists. 

We will first submit a brief account of the geological features of a 
portion of Northwestern Arkansas, which will enable us to understand 
more clearly the character of the deposites observed on the route 
travelled by the party, and exhibit more satisfactorily the connection of 
the cretaceous group with the older or palseozoic rooks. In Washing- 
ton county we have a fine development of rocks belonging to the 
carboniferous period, fising sometimes several hundred feet above the 
waler-level of AriansaS river. They consist of beds of dark-gray and 
bluish-gray limestone, surmounted by heavy-bedded coarse and fine- 
grained quartzose sauiJstone. The ridges of highest elevation run nearly 
north and south through the centre of the country, forming a geologicsd 
back-bone ; the waters from one aide flowing eastwardly into Whito 
river, and on the other westwardly into Illinois river, both streams being 
tributaries of the Arkansas. 

Wherever the limestone forms the surface -rock, the soil is of excellent 
character, and for productiveness is unsurpassed by any in the State ; 
bnt where the sandstone reaches the surface, the soil becomes tco arena- 
ceous, and is of inferior quality for agricultural purposes. The lime- 
stone is generally highly charged with fossils, and, in many places, beds 
of considevable thickness are almost entirely composed of the remains 
of Crinoidea. 

In the lithologioal and palseontological characters it corresponds very 
closely to the rocks of the superior division of the carboniferous sysf«m 
of Indiana, Kentucky, Illinois, and Missouri. The fossils are usually 
remarkably well preserved. The followmg are the most abundant and 
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cbaracteriatic apeeies : Archimedipora arckirmdes, Aga^iitoerinus daety- 
Kformis, Pentatmnatites sitlcatua, Produetiis cora, P. punctatm, P. cos- 
iafus, Terebrafula subtUita, bdA Terebratvla Marcyi.* Wehavefound 
all these spedea associated together in Grayson county, Kentucky, near 
Salem, Indiana, and at Cheater and Kaskaskia, lUinois. 

The line of junction between tho sandstone and limestone is well 
defined, there being an abrupt transition from the one into the other. 
The sandstone has yielded but few fossils, and these only oaiamites and 

Veins of sulphuret of lead traverse the limestone at several points 
in Waahington county, and I have been informed that valuable beds of 
iron ore occur here ; workable seams of bituminous coal have also been 
discovered at a number of localities in the county. 

Proceeding in a southerly direction through the counties of Crawford 
and Sebastian, tie limestone, which, with few exceptions, constitutes the 
snrface-rock in Washington county, dips beneath the sandstone, and 
the latter fomns the entire maaa of the hills, rising sometimes to the 
altitude of a thousand feet above the adjacent streama; it is, for the 
moat part, the prevailing rock the entire distance between Fort Smith 
and Camp Belknap. The sandstone is often highly ferruginous, ajid 
varies in color from light-gray to dark brown. It esists in heavy mas- 
sive beda, made up of coarse quartzose grains, with intercalations of 
finer-grained sandstone, occasionally beautifully ripple-marked. It cor- 
responds in its litbologieal features with that forming the Ozark range 

In Sebastian county I found a few Calamites, Lepidodendra, and 
several varieties of fossil ferna of the coal formation, but organic remains 
ate by no means abundant. Bitumiaous coal exists in almost inexhaust- 
ible quantities throughout the county. Tlie seams vary in thickness from 
a few inches to seven feet, and they lie in such a manner that they can 
be wrought easily. Coal has also been discovered at a number of local- 
ities between Fort Smith and Fort Washita. 

About a hundred miles southwest of Fort Smith we encountered an 
outcrop of bluish-gray limestone, which extends across the country in 
a southeasterly direction for the distance of about t^i^enty miles ; it 
presents an average thickness of about ten feet, with a dip to the east of 
30°. Its precise character could not be detenniued, as we were unable 
to And any fossils, 

' Figures miA deaciiptions of the fossils of theae beds will be found in the 
uppeoded report of Dr. B. F. Shumard on the paleontology of the expedition. 
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Pursuing the same direction, twenty-flve miles beyond is an outburst 
of granite, which, extends for the distance of twenty-six miles, with a 
southerly hearing. This is the only example of rocks of igneous origin 
to he met with between Fort Smith and Preston, and the rough and 
rugged features of the country where it prevails, forms a striking con- 
trast with the comparatively rounded outline of sandstone hills. The 
rock ia of a coarse textiire, and varies in compactness in different portions 
of the range; feldspar of the flesh-colored varieties predominates over 
the other ingredients. In places the rocks would form an excellent and 
durable building material, but in other portions of the range it crumbles 
readily when exposed fo the action of the weather. 

We observed numerous veins of quai-tz traversing the granite in 
various directions, and, at some points, djkes of compact greenstone 
porphyry. Saline springs were found not uufrequently issuing from the 
base of the range, and the waters in one or two instances were found 
so strongiy impregnated with saline matter, as to induce the belief that 
they might be worked with profit 

Passing this range the sandstone again reappears, and constitutes the 
prevailing rock to within a short distance of Fort Washita, where it 
disappeai's, and ia succeeded by strata of the cretaceous period. 

From this point the cretaceous rocks were found to extend unin- 
terruptedly until we reached the southwestern bonndry of the Cross- 
Timbers, in Texas. From the best information I was able to procure, it 
constitutes the prevailing formation from Fort Washita in the direction 
of Fort Towson for upwards of a hundred miles, with an average 
breadth of fifty miles; It forms part of that extensive belt of cretaceous 
strata that extends Irom Georgia to Texas, and which, from the charac- 
ter of its fossil fauna, is now regarded as the equivalent of the upper 
chalk of England, and with that division of the cretaceous group to 
which D'Orbigny gives the name oif I'Etage Senonien, {Prodrome de 
Palteontologia, tome II, page 669.) Wherever sections of the strata 
were to be seen they presented the following characters : grayish yellow 
sandstone, with intercalations of blue, yellow, and ash-colored oiays, 
and beds of white and bluish-white limestone. The limestone reposes 
on the clays and sandstones. At some points it attains the thickness of 
a hundred feet, while at others it is quite thin, and sometimes even 
entirely wanting. It is usually soft and friable, and liable to disintegrate 
rapidly when exposed to the action of the weather. These cretaceous 
rocks are often full of fossils. At Fort Washita the layere are crowded 
with Aminchytes, JTemiaster, J^uckoUtes, Ammonites, OsPrea, Pecten, &c., 
descriptions and figures of which will be found in Dr. B. F, Shumard'a 
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report on tbe palajoiitolog^y of the expedition. We saw liere some 
specimens of ammonites several feet in diameter, and weighing between 
four and five handred pounds. On UeA rivev, twenty-six miles from 
Fort Washita, the sandstone of the cretai^ous group supports about 
twenty-five feet of ash-colored calcareous loam, which, on inspection, 
was found to contain terrestrial and fluviatile shell of the genera Lymnm, 
Physa, Plaiwrbis, Pupa, and Helix, the whole resembling species which 
we Lave ohserved in the loam at New Harmony, Indiana, and elsewhere 
in the Mississippi valley, which Mr. Lyell, during his visit to this 
country, recognised as the equivalent of the loess of tbe Rhine. 

The geological foi'oaation, as developed in the vicinity "of Camp 
Belknap, consists of nearly horizontal strata of fine-gi'ained sandstone, 
shale, and soft, drab-colored, non-fossilifeTOus limestone, whose relative 
positions correspond with strata of the same character largely developed 
between Fort Wiisbila and Fort Smith, On the surface were in many 
places strewn fragments of a reddish-gray, igneous rook, containing a 
large per-centage of carbonate and oxide of iron. From the frequent 
indications of the presence of that metal in varions localities of this 
region, it is not improbable that this may become hereafter an extensive 
and profitabie field of mining enterprise. Recently a number of seams of 
bituminous coal, varyingin thickness from two to four feet, as well as the 
characteristic fossil ferns of the carboniferous era, have been discoveied. 
The following section, taken about one mile frord the post, may give 
a better idea of the formation : 

1. Subsoil -arenaceous, and of a red color; thickness fi-om three to 
ten feet, 

2. Black shale, soft, and rapidly disintegrating; four feet thick. 

3. Seams of bituminous coal, from two to four feet thick. 

4. Fine-grained sandstone, of a yellowish gray color, and containing 
fossil ferns ; thickness variable. 

5. Gray non-fosailifevous limestone ; tbickness unknown. 

The water obtained from springs in this vicinity fi'equently contains 
iron in solution. I have been informed that in a few instances chlorid< 
of sodium has been detected in it. 

May S. — Formation tbe same as at Camp Belknap. Observed 
strewn over the surface, large quantities of iron-stone; soil and subsoi 
arenaceous, and deeply tinged with osideof iron. 

May 4. — Saw a number of horizontal layers of coarsely laminafe< 
sandstone ; between the laminations were observed a large number c 
ripple-marks. Soil good, and of a dark color; subsoil, in some places 
11 others argillaceous, and of a deep-red color. 
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May 5. — For tlie first six miles the surface became gradually mora 
elovated. Here, and elsewhere to-day, we met with n number of hori- 
zontal laye'i's of coarse-gi'ained and highly ferj'Uginous sandstone, which 
was mora or less laminated, and highly embossed with ripple-marka. 
In many places we met with extensive deposites of porous and dark- 
colored igneous rock, containing a large per-centage of oxide of iron. 
The surface was everywhere strewn with drift, mostly composed of 
quartz, greenstone porphyry, and granite. Saw a number of conical 
hills, varying in height from ten to seventy-five feet, and composed of 
horizontal layers of sandstone, of the same character as that first met 
with to-day. Owing to the rapid disintegration of the sandstone, the 
hills are gradually crumbling away. In many places we found a few 
loose fragments of sandstone, intermixed, with sand, the only indication 
left of the previous existence ■ of many of them. In this manner has a 
levelling process gone on for ages, which, if not interfered with, will 
ultimately tend to the removal of the various inequalities of the surface 
of the prairies. Soil good; subsoil argillaceous, and of adeepred color: 
this mixing in the form of sediment with the water, imparts to it a red 
color and disagreeable taste. Fromthe north branch of the Witohita I 
collected a number of bivalve shells of the genus Unio. 

May 6. — Sandstone and drift the same as yesterday. Saw a uum- 
ber of bluff banks, varying in height from ten to fifty feet. They were 
composed of red loam, the relative position of which was found to be 
below that of the sandstone. Soil and subsoil the same as we passed 
yesterday. 

May 1. — Formation the same. Drift appears to be gradually becom- 
ing more abundant. 

May 8.- — During the day wo had frequent opportunities of observing 
the sandstone and red loam. Their relative positions were the same aa 
before, and dipped in various directions at angles of from one to three 
degrees. Saw a number of small boulders, composed of granite and 
greenstone porphyry. 

May 9.— Did not move from camp. In the afternoon I explored a 
few miles along the banks of the Big Witchita, The geolo^eal forma- 
tion, as there developed, consisted of finely laminated, soft, ferruginous 
aandatone, interstratified with red clay, togetlier with drift, which last 
was much coarser than any previously observed. Soil good ; subsoil 
loamy. 

May 11, — Foimation the same as before. Found a number of spe- 
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May 12. — Ked river, as obsefved to-day, runs thiough a thick bed of 
red loam, which, mixing with the water, imparts ia it highly charac- 
teristic red sedimentary properties. Its bed was composed of fine sand. 
Aft«r travelling about six miles we came to a small creek with high 
bluff banks, near the base of which 1 observed a number of speciraens 
of green and blue copper ores. Associated with it, as a matrix, was a 
porous and dark-colored igneous rock, containing disseminated parti- 
cles of green copper ore. At this point I had an opportunity of ob- 
serving the aqueous strata, from which I obtained the following seo- 

1. Black argillaceous subsoil; six feet thick. 

2. Soit fine-grained sandstone, of a grayish color ; five feet thick. 

3. Red and blue clay ; from six fo ten feet thick. 

These strata presented an easterly dip of nearly two degrees. I saw 
during the day large quantities of drift and a few small boulders, com- 
posed of granite, quartz, and greenstone porphyry. In a few hours we 
arrived at Cache creek, which runs between high bluff' banks composed 
of red clay ; its bottom was thickly strewn with large, angular frag- 
ments of quartz, greenstone porphyry, granite, and hornblende rock. 
Within a shoit distance from the creek we found a small spring of clear 
water, which was strongly impregnated with sulphuretted hydrogen gas. 
Soil dark and fertile ; subsoil argillaceous, and of a deep-red color. 

May 14, — Did not move from camp. In the evening I rode to the 
junction of Cache creek aad Red river, neai' which point I observed a 
sb'atum of finely laminated ferruginous sandstone ; in some places it 
was interstratified with red clay, and presented a south-southeasterly dip 
of thi'ee degrees, (see Section No. 3.) Saw scattered over the smfaee a. 
number of small boulders of the same composition as those of yesterday. 
Soil black and fertile ; subsoil argillaceous. 

May 15. — Did not move from camp; tested the water of Cache 
ereek, and found it strongly alkaline. Its temperature was 75° F. 

May 16, — Passed to-day a number of long, low ridges, presenting on 
one side a gradual slope towards the prairie level ; on the other, abrupt 
precipitous terminations. They were, for the most part composed of 
dark-colored scoriaceous rock, containing a moderate per-centage of 
copper ore. About 8 o'clock we came to a small creek, near which I ob- 
served a deposite of soft granite, which appeared to be undergoing rapid 
disintegration. The banks of the creek were composed of horizontal 
layere of finely laminated sandstone, deeply tinged with copper, and 
resting upon a base of red indurated clay. Saw to day large quantifies 
11 
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of drift, coniainiug small bouldei's, composed, as before, of greenstone 
porpliyry, quarts, and granite; soil and subsoil arenaceous. 

May 17, — Formation tlie same as on yesterday ; saw strewn over tie 
sTJiface a large quantity of reddish-brown and black calcareous rock, 
containing carbonate of copper and small crystals of calcareous spar. 
From the drift (which appears to be becoming more abundant and its 
particles less rounded) I obtained specimena of chalcedony, jasper, and 
camelian. Soil and subsoil arenaceous, and of a reddish color. 

May 18, — Saw a number of deposites of soft, coarse granite, which 
appeared to be undergoing rapid disintegration. The surface presented 
large quantities of dark-colored and cellular igneous rock, > 
principally of ailex and carbonate of lime ; soil and subsoil a 

May 20, — Observed several clear springs bubbling up from b 
the surface. Formation the same as before ; soil and subsoil a 

May 21. — ^Met to-day with several sections of finely laminated sand- 
stone of the same character as that before mentioned, with the exception 
that the different !amiu£e were thickly marked with snoai! circular spots of 
a green and yellow color. In several places I found it interstratified with 
red clay. Near our encampment a fine section, showing an anticlinal 
axis, the strata dipping east and west at an angle of three degrees, 
exposed itself; over the surface were strewn large quantities of dark- 
colored igneous rock of the same character as that seen on the 18th 
instant. The drift was le^ abundant than before; soil and subsoil 
arenaceous. 

May 22. — ^The surface was strewn in many plaoea with detritus com- 
posed of greenstone porphyry and granite ; soil and subsoil arenaceous. 

May 23. — Did not move from camp ; in the evening I explored Otter 
creek, which at this point runs between bluff banks composed of red clay. 
Its bed was thickly covered with drift, from which I obtained a number 
of agates, and two small specimens of bluish-yellow quartz, each con- 
taining a small particle of gold. By digging a few inches below the 
drift, I reached a deposite of black ferniginous sand, which, upon being 
stirred, emitted a strong odor of sulphuretted hydrogen gas. From the 
creek I obtained a number of univalve and bivalve shells; the latter 
principally of the genus Unio. 

Captain Marcy having ki-day visited several of the mountains, pre- 
sented me with 3 number of specimens of soft granite of a reddish- 
brown color, and of which the mountains appeared to be composed. 

May 25. — Remained in camp. This afternoon I measured with a 
thermometer the temperature of Otter creek, and found it to be 72° F. 
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Immediately adjoining the creek the soil is good and very productive ; 
but at a little distance from it, it is barren and sandy. 

May 26. — To-day we passed a numherof sand-hills, vailing in height 
from ten to thirty feet. The only rocks met with were a few small 
bouldei'8, composed of quartz aod greenstone. 

May 27. — The surface was in many places composed of detritus of 
granite, quartz, and greenstone ; saw to-day a number of boulders, 
mostly composed of hard granite, and presenting smooth and polished 
surfaces. The largest was about fifteen feet in circumference, and would 
weigh probably three or four thousand pounds. We frequently en- 
countered local deposifes of red scoriaceous rock. Captain McClellan 
haying visited one of the mountains, presented me with a apecimen of 
gray calcareous sandstone, which, as he informed me, he obtained from 
a horizontal stratum of the same, situated within a few feet of the base 
of the mountain. 

Thus far about twelve of the Witohita mountains have been ex- 
amined, and have been found to present a nearly uniform appearance 
and structure. Composed of fine granite of various degrees of hardness 
and color, they rise abruptly from a smooth and nearly level plain to 
the height of eight or nine hundred feet. Many of them are isolated 
and of an irregular conical shape, while others are grouped together in 
small clusters, and are more or leas rounded. At a distance they ap- 
peared to be smooth, but upon a nearer approach their sujfaees were 
found to be quite rough, and presenting the appearance of loose rock 
thrown confusedly together. In many places the granite was observed 
occupying its original position, and was variously traversed by joiuta 
and master- joints, which, inteiBecting each other at right-angles, gave 
to the mass somewhat of a cuboidal structure. Soil rich, and from 
three to four feet thick; subsoil argillaceous and of a red color. 

May 28. — Did not move from camp. In the evening I explored a 
short distance up and down Otter creek; its bed is here composed of 
horizontal layers of finely laminated sandstone, containing green and 
yellow spots of the same character as those noticed on the 2 1st instant. 
May 29, — Passed a number of the mountains, several of which I 
ascended and found composed of hard granite, variously traversed by 
veins of greenstone porphyry and yellow quartz ; the last containing 
small scales of mica. The sides of the mountains frequently presented 
lofty precipices, one of which was divided from top to bottom by a vein 
of greenstone nearly perpendicular, and about twenty inches thick. I 
observed no change in the chai'acter of the adjoining prairie, except a 
few local depositcs of drift and detritus, from which I collected specimens 
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of chalcedony, agate, and jasjier. Wo rock of any description waa 
observed at a greater distance than a few feet from the b^e of tho 
mountains. Soil thick and fertile; subsoil loamy. 

May 30. — The mountains did not differ materially in appearance or 
struclure from those before observed ; at a distance, a few of them 
appeared to present a columnar structure ; but upon a nearer approach 
this was found to be owing to divisional plains, or master-joints, with 
weather-worn and rounded edges. I observed to-day a number of clear 
springs ; the water of several being tasted was found to bo alkaline. 

In the prairie we observed several circular elevations, varying from 
one hundred to one hundred and thirty yards in diameter, and ascending 
in some places to the height of three or four hundred feet above tlie 
general level. Upon examination, their mineralogical composition was 
found to be the same as that of the neighboring mountains. Within a 
few feet of one of these, a small ravine exposed to view a horizontal 
stratum of soft ferruginous sandstone. Soil and subsoil the same as on 
yesterday. 

May 31. — The mountains pr^ented the same general appearance as 
on yesterday. From their surface were exhibited a largo number of 
veins, varying in thickness from an inch to a foot and a half, and com- 
posed of greenstone, quartz, and hornblende. The prairie was here and 
there dotted with a niiwiber of eonoidat elevations, varying in height 
from twenty to one hundred feet In composition they agreed in every 
respect with the neighboring mountains, with which in origin they 
appeared to be cotemporaneous. From the drift I collected specimens 
of fossil-woud. The water of springs issuing from the mountains I 
found, upon test, to be alkaline. 

June 1.— Red river as observed to-day runs between low bluff blanks, 
composed of red clay. Its bed was in some places thickly strewn with 
large detached, masses of granite, all presenting a highly water-worn 
appearance, and seeming to have been derived from a neighboring 
mountain. Soil and subsoil the same as before. 

June 2. ^Immediately upon leaving the Witchita mountains, we lost 
all traces of drift and other igneous rocks. Bed river as observed to day 
runs between Ugh bluff banks, composed of horizontal layers of red, 
yellow, and blue clay, and finely iaminated sandstone; the latter being 
interstratified with thin seams of saocharoid gypsum, (see Section No. 4.) 
About a mile from the river we observed two conical hills — one fifty 
and the other eighty feet in height — composed of horizontal layers of 
sandstone, interstratified with thin seams of gypsum. From them I 
obtained specimens of 8dlenit«, Soil and subsoil loamy. 
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iTitwe 3. — To day we came to a range of liigli bluffs about six miles 
in length, and extending in a direction nearly parallel with the river. 
At a distance they resembled a, long line of foitification ; upon esaminn- 
tion they were found to be composed of horizontal layers of red and blue 
clay, thickly interstratified with snow-white gypsum, (see Section No. 5.) 
These bluffs appeared to be rapidly yielding to the weather: along 
their base were tliiekly strewn large cuboidal masses of gypsum — some 
ten feet in diameter — that appeared to have been but recently detaebed 
from a stratum of the same near their summits. In the blue clay I 
observed a tiin seam of carbonate of copper. Tte gypsum was also 
in a few places slightly tinged with the same metal. In a southerly 
direction, and at the distance of about fifteen miles, we observed another 
range of gypsum bluffs: they appeared to run in a direction parallel 
with those already described. The intervening country was very rough 
and broken. Soil dark and fertile; subsoil argillaceons, 

J^une 4. — Passed a number of bluffs of the same eompoMfioa as those 
observed yesterday. The surface during the greater portion of the 
march was whitened by gypsum, wliich was always found occupying ila 
position above the red clay. In the evening I visited a small hill, situ- 
ated about three miles from camp, and succeeded in discovering a thin 
seam of copper ore, as well as large beds of solcnito. Soil and subsoil 
the same as on yesterday. 

June 5. — The country travelled over to day was mostly composed of 
sand-hills, varying in height from ten to sixty feet Oh the middle 
branch of Red river we saw long ranges of bluffs, which, Tipon examina- 
Idon, proved to be of the same character and composition as those seen 
on fbe 3d instant. Soil and subsoil arenaceous. 

June 6. — To-day we passed a number of bluffs composed of red clay; 
I did not observe any gypsum in their composition. As we progressed 
the country gradually became more elevated. Here, for the first time 
since leaving the Witehita mountains, we met with large quantities of 
drift, composed principally of quartz and mica-schiat On Red river we 
saw a fine section, fully exposed, showing a horizontal sub^nalnm of 
coarsegrmned sandstone, overlaid by drift; the latter forty feet tLick. 

June 7. — Formation the same as on yesterday. 

JuTW 8. — Passed a number of ravines, the sides of most of which 
were composed of red clay. At about 8 o'clock we came to a small 
eminence in the prairie, near which I observed an outci'op of grayish- 
yellow sandstone, presenting a dip of forty degrees to the w^t. The 
surface was thickly covered with drift. I saw a number of boulders 
composed of coarse and fine conglomejate, the largest of which moas- 
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ured fifteen feet in diameter. At 9 o'clock we came to a small ereefc, 
with high bants composed of gray calcareous loam, from which latter 
I obtained a number of shells, cliaracteiistic of the loess formatioa ; 
IFelix plebeium, Succinea elongata, &c. Soil barren and sandy ; subsoil 
in some places argillaceous, in others arenaceous. 

June 9. — Passed today a number of small ravines, the sides of which 
■were composed of red clay, overlaid by sandstone and drift. The surface 
was in many places covered with sand-hills, varying from ten to fifty 
feet in height. About 8 o'clock we came to an oulcrop of finely lam- 
inated red ferruginous sandstone, presenting an irregular dip to the 
northeast of about thirty degrees, (see section No. 4.) Soil arena- 
ceous; sutisoil in many places argillaceous. 

June 10, — Formation the same as on yesterday. We frequently 
found the sandstone exposed and exhibiting evidences of violent disturb- 
ance, ^e strata being variously fractured, and in some places upheaved 
in such a manner as to stand almost perpendicular. With the exception 
of the creek bottoms, the soil was sandy and barren ; subsoil the same 
as before, 

June 11. — The surface tonJay presented nothing but a succession of 
hills composed of blown sand, varying in height from ten to one hun- 
dred feet. No sandstone or drift was anywhere observed. 

June 12. — To-day I observed large quantities of drift, of the same 
composition as before ; through it were scattered small boulders, com- 
posed of quartz and mica-sohist. The surface waa in many places 
covered with loose fi'agmente of carbonate of lime. The particles com- 
posing the drift were frequently thicldy coated with the same substance. 
Soil and subsoil arenaceous. 
June 13. — Did not leave camp, 

June 14. — Drift and limestone the same as before. About 7 o'clock 
we came to a small ravine, the sides of which exposed a horizontal 
stratum of coarse-grained sandstone twenty feet thick. From the drift 
I obtained specimens of agates, chalcedony, and fossil-wood. Soil and 
subsoil the same as before. 

June 15. — The country travelled over to-day was every where divided 
by ridges and ravines ; the foi-mer sometimes sloping gradually on either 
side — at others presenting abrupt precipitous terminations. Besides 
these, a laj^e number of sand-hills, varying in height from twenty to 
one hundred feet, were observed. The sandstone waa frequently exposed. 
In a few places I found it inters tratified with course conglomerate ; saw 
a number of small boulders, composed mostly of greenstone, greenstone 
porphyry, and trachyte. In the bed of the river I found a large mass 
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of blaclt seorise and. several otLer specimens of volcamc rocks. Drift 
Uie same as on yesterday ; soil and subsoil arenaceous. 

June 16. — The surface was broken, and presented a number of sand- 
hills. Saw to-day large qtiantities of drift, whicb did not differ in com- 
position from that previously noticed. At about eight o'cloct we came 
to a long range of high bluffs, which, as we afterwards ascertained, 
marked the borders of the "Llano estaoado." They were composed of 
horizontal layers of drift, sandstone, and yellow clay, (see Section No. 7,) 
all of which seemed to be rapidly yielding to the weather. At the 
base of the bluffs I observed a few small boulders composed of green- 
stone porphyry. Soil and subsoil sandy. 

June 20. — During the fii-at part of our route we travelled over a hilly 
and broken region, consisting for the most part of a succession of sand- 
hills, varying from ten to one hundred feet in height. At the distance 
of five miles we reached a gradual ascent, which soon led us to the 
summit of a high and slightly-rolling plain : over its surface were 
scattered a great many fragnients of white carbonate of lime, as well as 
drift. From the latter I obtained specimens of agate, chalcedony, &c 
During the day I had frequent opportunities of observing the formation, 
which uniformly consisted of drift, interstratified with horizontal layers 
of red and yellow clay. Sometimes the drift exhibited a oalcareors 
coating, the same as before described. 

June 21. — Passed to day a number of drift-hills, varying in height 
from twenty to one hundred feet. The surface was very much divided 
by ravines, with perpendicular sides, composed mostly of red clay, and 
varying in depth from ten to fifty feet. Near our encampment I ob- 
served a hovizonfal section of yellow loam, coarse conglomerate, and 
red clay; the last thickly reticulated with gypsum, and overlaid by a 
terminating stratum of the same, (see Section No. 8.) Soil and subsoil 
arenaceous. 

June 22. — Passed a large number of drift-hills. The country, as on 
yesterday, was vei-y tough, and much divided by ravines, some of which 
were fifty feet deep. Their sides were generally composed of red clay, 
overlaid by drift ; in a few instances they exposed seams of gypsum. 
From the drift I obtained specimens of foasil-wood, agate, jasper, and a 
few water-worn fossil shells of the genus Osirea. Soil and subsoil the 
same as before. 

June 23. — To-day we observed the gypsum trequently exposed. It 
did not differ in character from that previously described, and was 
always found overlying the red clay. Soil and subsoil arenaceous. 
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JwM 24. — The surface was in many places thicllj" strewn ■willi loose 
fragments of white carbonat« of lime. About seven o'clock we reached, 
after a grfidual ascent, a high, level, and very fertile plain, from ■which 
■we obtained an extensive view of the surrounding country, which was 
very hilly and divided by aumerous ravines. The plain at ita termina- 
tion presented a long line of high bluffe, composed of horizontal strata 
of drift, finely laminated sandstone, white limestone, conglomerate, gyp- 
sum, and red and yellow clay, (see Section No. 9.) The red clay was 
thickly interstratified with thin seams of gypsum. From the drift T 
obtained specimens of agates, fossil-wood, jasper, and chalcedony. Soil 
and subsoil the same as before. 

Juno 25. — The country travelled over to-day was very hilly and 
broken, being much divided by long, narrow ravines, ■with nearly per- 
pendicular sides, composed of red clay — some of them being over one 
hundred feet deep. In many places we were surrounded by hig^h bluffs. 
The drift was found to be unusually abundant — ia some places fifty feet 
thick, and much coarser than before met with. At about eleven o'clock 
■we came in sight of the valley of the Dogtown river. On either side 
it was bounded by long lines of buffs, in composition mmilar to those 
previously noticed, and varying in height from one hundred to one hun- 
dred and fifty feet. From the drift we obtained specimens of chalce- 
dony, agates, silieified wood, and jasper, besides a large number of shells 
of the same character as those observed on the 22d instant. The beds 
of the different streams crossed were covered with blacfe ferruginous 
aand. Soil good, consisting of a rich black mould ; subsoil argillaceous. 

Jii,it6 26. — For the first few miles the countiy was hilly and very 
much divided by ravines, some of which were two hundred feet in depth. 
The strata exposed by them were invariably found to consist of liori- 
zonfai layers of red clay, gypsum, and drift, each oeoupjing the same 
relative position as shown in Section No. 9. 

Junn 37. — Formation the same as on yesterday. At l«n o'clock we 
came to Dogtown river, the bed of which was composed of yellow sand, 
intermixed in some places with red clay, and covered ■with small shining 
particles of gypsum. I observed in the drift large quantities of red and 
yellow jasper. Soil fertile; subsoil argillaceous. 

June 2S.^Saw a large number of drift-hills, varying in height from 
fifty to one hundred and iifty feet. After travelling a few miles we 
agMn came to the borders of the "Llano eatacado," which here presented 
a long line of bluffs six hundred feet high, and composed of horizontal 
layers of drift and sandstone, interstratified with white lim^toae. From 
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tlie baRo of the bluffs to tbe river tbe counti-y presented a gradual slope 
of four hundred feet. 

Section No. 10 is intended to represent the geological foimation fiDin 
the river level to the summit of the bluffs; tbe inferior strata, or those 
between the b^e of the bluffs and the river, having been ascertained, 
from nuToerous observations, to consist of gypsum and red olay. From 
the drift I obtained specimens of chalcedony, jasper, granite, and ob- 
sidian. 

July 4. — The formation as observed to-day consisted of red clay, 
gypsum, and drift i they were all found occupying the same relative 
positions as before. Soil mostly fertile; subsoil argillaceous. 

July 5. — Observed in the prairie a circular outcrop of finely lami- 
nated calcai-eous sandstone about three hundred feet in diameter, and 
presenting a quaquaversal dip of forty degrees. Over the prairie were 
strewn a number of small boulders variously composed of mica-schist, 
greenstone, and quarts. Ked clay, gypsum, and drift, the same as before. 
Sot! and subsoil arenaceous. 

July 6. — Observed a number of hills, varying in height from fifty to 
one hundred feet ; in form they resemble truncated cones, and were 
composed of horizontal layers of sandstone aud red clay. General 
formation tbe same as before. Soil in some places fertile; subsoil 

July v. — With the exception of the drift, which appears to be rapidly 
diminishing in thickness, the formation did not differ from that pre- 
viously observed. The surface was everywhere whitened with beds of 
gypsum and loose fragments of carbonate of lime. The former varied 
in thickness from five to fifteen feet ; in it were observed krge quantities 
of selenite. 

July 8. — The formation was mostly composed of red clay, with a 
few local deposites of soft carbonate of lime and dai'k-colored cellular 
sandstone. Saw no drift or gypsum to-day. Soil fertile ; subsoil 

July 9. — Again came in sight of the WitoHta mountains: the one 
nearest to us presented the form of a truncated cone, with an irregidar 
basin-shaped depression upon the summit. The formation everywhere 
consisted of red clay ; in a few places it was overlaid by thin seams of 
gypsum, containing selenite. I observed a number of local deposites of 
white caibonate of lime. Like the gypsum, it was found overiying 
the red clay. On our route we passed four conical hills, from fifty to 
d of red clay, interstratified with dark- 
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colored porous saiKlstoDe. Observed no drift to-day. Soil dark and 
fertile ; subsoil argillaceous. 

July 10. — Focmation tbe same as on yesterday. Soil dark and fuitile; 
subsoil argil laceoua. 

Julif 11, — Formation tbo same as before. 

Jktly 12, — To-day we met with no gypsum. At about 9 o'clock we 
came to Otter oeek; its bed is here, as well as elsewhere, composed of 
finely laminated sandstone, containing small circular spots of a greenish 
color. In many places this was covered to the depth of a few inches 
with drift and detritus. 8oi! fertile; subsoil argillaceous. 

July 14.— Renewed the observations of May 23d, 24tb, 25th, 26tb, 
and 27th, 

Juli/ 15. — To-day we passed a number of the "Witehita mountains, 
but observed neither in their composition nor general appearance any- 
thing different from what had been previously noticed. Near the base 
of one of them I observed a nearly horizontal stratum of sandstone, 
underlaid by red clay. The ground was in several places covered with 
loose fragments of gypsum, some of which were found to contain slight 
traces of copper. In one of the creeks I observed a araall deposite of 
blauk firruginous sand. Soil black and fertile; subsoil argillaceous. 

July 16. — The only difference presented by the mountains seen to- 
day, from those previously observed, consisted in the greater number 
and size of the quartz veins; many of them were nearly perpendicular, 
and extended from near the base of the mountains to their summits; 
while others, pursuing a more or less serpentine course, frequently inter- 
sected each other at right-angles. The largest wm highly feiTugiaous, 
presented a more or less cellular structure, and was nearly three feet 
wide. A few feet from the base of one of the mountains I observed a 
horizontal stratum of coarsely laminated sandstone of a yellowish color, 
and including in its composition small angular fragments of granite of 
the same character as that of the neighboring mountains. To-day I 
esam'ned several of the head branches of Cache creek. Their beds 
were thickly strewn with large angular fragments of quartz, greenstone, 
and porphyry. In each of them I observed large quantities of black 
ferruginous sand. Soil fertile ; subsoil argillaceous. 

Jttly IV. — In a number of places the sandstone was exposed ; it did 
not differ in character and composition from that seen the day before. 
In one place the strata, still preserving their hoiizontal character, pre- 
sented abruptly to the side of a mountain. Many of the mountains 
presented a marked difference in character and composition from any 
that had been previously observed : instead of displaying a rough and 
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brotea exterior, they were more or less rounded, and exliibited a gradual 
slope to the prairie- level, while the granitic striicture almost entirely 
disappeared, its place being occupied by that of fine porphyry of a 
reddish color. Scattered over the praiiie were observed a great many 
fragments of granite, greenstone porphyry, and qnarfz. The beds of 
the different creeks were ic many places coveied with black ferniginoua 
sand, as well as large fragments of quartz, porphyry, ,aad hornblende. 
Soil black and very fei'tile; subsoil aigillaceous. 

July 18. — The mountains presented the same appearance and strue- 
tnre as on yesterday. At about 8 o'clock we arrived at Cache creek; 
its bed was thickly strewn with black ferruginous sand and large frag- 
ments of igneous rock. From the water's edge rose abruptly a long 
line of smooth perpendicular cliffs, varying in height from three to four 
hundred feet, and having in some places a slight columnar structure, 
(see Section No. 11.) Upon examination they were found to be com- 
posed mostly of fine porphyry of a reddish color, which was travelled 
by parallel and nearly pei-pendicular veins of cellular quaria, varying in. 
thickness from two to three feet. Upon its exterior the quartz presented 
a deep iron-rust color; but when recently fractured, it exhibited various 
shades of gray and brown, together with small shining particles of 
Eulphuret of iron. Soil fertile, and in some places three feet thick ; 
subsoil argillaceous. 

July 19. — I spent the greater part of the day in exploring Cache 
creek. About one mile below oiir present encampment I came to the 
termination of the cliffs. A short distance beloW this I observed a 
nearly horizontal stratum of coarsely laminated sandstone, fifty feet 
thick, and including in its composition fragments of igneous rock of the 
same character as that composing the cliffs ; the intermediate space 
being occupied by red clay, which, as before, appeared to underlie the 
sandstone, (see Section H^o. 11.) 

July 20, — ^Two miles below our camp of last evening I observed a 
section composed of horizontal layers of gray sandstone, containing in 
its composition small fragments of igneous rock. Six miles from this we 
struck a seam of gypsum, varying in thickness from six to twelve inches. 
Soil fertile ; subsoil composed of red and yellow clay. 

Jiily 21, — During the day we met with frequent exposures of the 
sandstone and gypsum. They presented, however, nothing different 
from what has ajready been described. Soil and subsoil the same as 
on yesterday. 

July 22. — Formation the same as on yesterday. 

July 23. — Bid not move from camp. 
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J'uly 24. — The sandstone appeaj-s to be gradually becoming niore 
abundant, whilo the red day is less frequently observed than boforo. 
Saw no gypsum to-day. Soil fertile, and in some places six feet deep ; 
subsoil composed of yellow clay. 

July 25. — Passed a number of small conical bills compoaed of red 
clay, overlaid by sandstone. The latter was highly ferruginous, and 
contained nodular concretions of iron. Soil and subsoil the same as 
OS yesterday. 

July 26. — Formation the same as before. 

July 27, — At about eight o'cloct we came to an extensive outcrop 
of bluiah-gray, Don-fossiliferous limestone, which presented in many 
places a highly crystalline structure. Its relative position was found to 
be below that of the sandstone. Passed a number of hills, varying in 
height from one to two hundred feet, and composed of limestone, over- 
laid by finely faminated sandstone. Soil fertile ; subsoO tie same aa 
before. 

July 28. — To-day the satidstone disappeared almost entirely, its place 
being occupied by limestone of nearly the same character aa that en- 
countered yesterday. Soil and subsoil the same as before, 

July 29. — Eemained in camp. 

July 30, — To-day we again observed the limestone in great abuBd- 
ance. It presented nothing different in character from that previously 
described. The sandstone and red clay were also in many places largely 
developed. Soil very fertile; subsoil the same as before. Started from 
camp at four o'cloct in the afternoon. For the first few miles we found 
the sandstone largely developed ; aftei' passing which, we came to an 
outcrop of limestone of the same character as that previously noticed. It 
presented itself even with the surface at an angle of thirty degrees, and 
was over a mile wide. Immediately beyond this wo came to a deposite 
of coai'se granite of a reddish color, and vaiiously traversed by veins of 
quarts. Tliis remarkable formation (as I have been informed) extends 
about twenty-sis miles in an easterly and westerly direction, and ia 
nearly six miles broad. Throughout its entire extent it is said to present 
the same character, and is everywhere surrounded by aqueous strata. I 
observed to-day in one of the creeks several boulders, composed of 
milky quartz ; the largest was four feet in diameter. Soil and subsoil 
the same as before described, 

July 31. — Shortly after starting this morning we j^ain struck the 
limestone formation, which continued to be largely developed durmg 
the remainder of the distance to Fort Washita. Iq it I observed a large 
number of the characteristic fossils of the cretaceous period. 
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PALiEONTOLOGY. 

DESCRIPTION OF THE SPECIES OF CARBONIFEEOUS AND CRE- 
TACEOUS FOSSILS COLLKCTED: BY B. F. SHUMARD, M, D. 



FOSSILS OF THE CARBONIFEROUS SYSTEM. 



CRINOIDEA. 



!, Yandell and Shiam., mss. 

PalmOS TOLOGf, PI. — , fig. — . 

The collection contains a single pentagonal plate of this beautiful 
enorinite, a perfect specimen of which wo found several years since in 
the superior carboniferous strata near the summit of Muldrow's Hill, in 
Kentucky. The costal plate from Arkansas eshibits granules regulai'ly 
dispersed in rows over the surface, which radiate irom the centre to the 
sides of the pent^oo. 

It occurs in Washington county, Arkansas, in grayish earthy lime- 
stone, associated with Froductus punctatns, Terebratula subtilita, and 
Spirifer strialtcs. 

Agassizocbinus dactylii'ohmis, Troost, msa. 

P^Lfl;oNTOi.ciay, PI. 1, fig. 7. 

Cup conical, composed of three series of pieces ; plates massive, 
smooth, moderately convex ; column none ; pelvis composed of five 
pieces, quadrangular, greatest width near the upper edges ; second series 
of pieces five, pentagonal, length and breadth about equal ; length of 
pelvis three lines, greatest width five lines ; length and breadth of second 
series of pieces about three lines. 
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"We regret that the apeoimeiis of thia crinniil from Aihansis ire all 
imperfect, consiating only of detached portions of the cup It i3 a 
fossil peculiar to the westei-n and southwestern States, and eminently 
chai'acteristic of the superior members of the carhoniferous atrat'j, occur- 
ring in some localities very abundantly. The genua is remarkable, trom 
the fact of its being destitute of a column, in which respect it differs 
from all known carboniferous crinoids. In young individuala, the di 
vision of the pelris into five pieces ia well marked ; but in adult Bgo 
they are usually firmly anchylosed, and often all traces of auturea are 
obliterated. In the centre of the pelvia we observe a small cylindrical 
tube running nearly its whole length, closed below, but cominuni eating 
above with the cavity of the cup by a small opening. Thia structure, 
probably the nucleus of a column, ia only visible wheu the plates are 



It is associated with the preceding species, in tlie carboniferous buds 
of Washington county, Arkansas. 

PEHTRBMITEB ITLOKBAUa, Say. 

Pentremites fiorealis, Say, 1820, Jour. Acad. Nat. Sciences, IV, 295. 
Pentafrematites jloreoMa, Roemer, 1852, Moiiog. Mastoid, p, 33, taf. 
i. fig. 1 — i, taf. ii, fig. 8. 

This well-known species is quite common in "Washington and Craw- 
ford counties, Arkansas. The specimena furniabed by my brother are 
ratbet more globose thaa those from loealitiea in Kentucky, Indiana, 
and Illinois. 



;, F. Eocmer. 

Pentatrematites sulcatus, F. Eoemer, 1852, Monog. Blastoid. p. 34, 
taf. iii, fig, 10, a — e. — Jd. Lethaea Geognostica, taf. iv, fig. 8, a, b. 

We have some doubts as to whether this pentremite is entitled to rank 
as a distinct species, or whether it should be regarded as merely a 
variety of P. fwealis, which varies considerably in different localities. 
The form under consideration has generally been referred to P. globosua, 
Say, by western geologists, from which, however, it is quite different. 
Mr. Say's description of P. r/lobosus was drawn from a specimen which 
was brought from Bath, England. 

It is associated with the preceding species in Washington county. 
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BRYOZOA. 



Jietepora arckimedcs, Lesueur, 1843, Amei. Jouy. Science, XLIII, 19, 
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BRACIIIOPODA. 



Probuctus ruscTATua, Mavtin 
1, fig. 5, and PI. 2, 



This Productus Las a wide geographical, as well as vertical, range in. 
the United States ; it is also widely distributed thi'oughout Europe. In 
this country we find it commencing with the earliest carboniferous de- 
positea, aud extending thioiigh all the limestones of this system to the 
coal measures. 

Figure 1 of plate 2 represents the ventral valve of a specimen from 
Washington county, Ai-kanaas ; and figure 6 of plate 2, an individual 
showing the hinge hne and the form of the beak. 



• For synonyms aud refereneea, vide llonmct's Monog. du Gem'o Frodactus 
it ChoneteB, p. 133. 
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PaonuCTOS ConA, D'Orbig. 

Prod, corn, D'Orbig., 1842, Palteont. Voy. dansl'Amer. Moiid., p. 55, 
pi. 5, fig. 8, 9, 10. 

P. termisPriatus, Vorneuil, 1845, Geol. Euss. et. Ural., vol. 2, p. 260, 
pi. 16, fig. 6. 

P. cora, Koninok, 184Y, Monog. du Gearo Prod, et Clionetes, p. 50, 
pi. w. a, b, et pi. V, fig. 2, a — d, 

The specimens from Arkansas are all imperfect, yet tbey are plainly 
referable to tbis species. It is one of the most characteristic fossils of 
the carboniferous beds of Kentuolry, Indiana, Illinois, and Missouri. It 
occurs in Washington and Crawford counties, in gray sub-crjstalliiie 
limestone. 



Prodttotus CO status, Sowerby.* 

PiLajOHTOI.OGY, PL 1, fig. 2. 

This Productus occurs witb the preceding species, in Wasbington 
county, Arkansas, and, like it, has a very extended geogi'aphical range 
in tbis country and Europe. 

Terebeatula subtilita. Hall. 

pAlffiOHTOLOGY, PL 4, fig. 8. 

Terehratula suhtUiUi., Hall, Stansbury's Expedition to Great Salt Lake, 
409, pi. xi, iig. 1, a— b, 2, a^-c. 

This shell is very common in the superior members of the carbonife- 
rous formation in Illinois, Indiana, and Kentucky, where it usually is 
found witt Arehimedipora arckvmedes, Pentremites Jlorealis, and Pro- 
ductus pwnctatua. Its vertical range being ratber limited, it constitutes 
one of oitr moat useful guides in studying the relative position of the 
various members of the carboniferous strata, Tbis shell is very variable 
in its characters, so that we ai'e liable to multiply species from its varie- 
ties, unless a number of specimens are under examination. Some indi- 
viduals are voiy much inflated ; the doi^sal valre exhibits a profound 

* For BynonyuiB and rofereneee see KoniBck'a Monog, du Oen, Prod, et Clio- 
neteg, p. 93. 
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amis, and the ventral valve a coiTespondingly elevated ridge. Otheia 
are depi'essed, with scarcely auy sinus or bourrelet. The specimens I 
have seen from Arkansas are considerably mutilated. Occm^ in Waah- 
icgton county. 



Terebratula mabcyi, Shumard. 

PALfl;0NTOL0BY, PI. 1, fig. 4, ft, b. 

Shell small, ovate, elongate, moderately convex, sides and front neatly 
rounded ; dorsal valve regularly convex, rather more gibbous than the 
opposite valve, greatest height near the beak, no traces of sinus ; beak 
elongated, elevated incurved, no perforation visible in our specimens j 
ventral valve ■without median ridge, pointed at summit, cardina] border 
slightly sinuous. Surface of each valve marked with from thirty-four 
to thirty-eight simple rounded striaj, which commence at the beak and 
proceed to the lateral borders and front witii division. In general form 
it lesembies T. serpentina of Koninck, (Descr. des Animaux fossiles, 29, 
pl. six, fig. 8, a — e,) but its smaller size and the lessor number of stri« 
■will serve to distinguish it. 

It occurs with Terebratula subiilita and Productus punctatus in 
Washington and Crawford counties, Arkansas, in dark-grayish carbon- 
iferous limestone. We have found the same species in Floyd county, 
Indiana. 



SpiEiEBR, (indet.) 

PAI.EOHTOtOOY, PL 1, fig. 3. 

In the collection from Washington county are several easts of a 
apirifer hks that which we have figured. They are all too imperfect for 
description. 
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FOSSILS OF THE CRETACEOUS PERIOD. 

JMOimSCA. 

Pbotrji QTjADEicosTATns, Sowerby. 

Pitj^oMTOLooir, PI. 3, fig. 6, and PI. — , fig. — . 

Jaiara gitojiricostofa, D'Orbig. Pal, Eran^., Ill, 644, pi. ccccxlvii, 

%. i-i. 

Fecten quadricostatua, F. Roemer, Kreid. Texas, 64, taf, viii, fig. 4, 

Shell sub-ovate, angulated, convexo-concave. Inferior valve convex, 
wiUi prominent rounded radiating riba, crossed by five concentric thread- 
like striie. Ribs from fifteen to seventeen, of which five are more prom- 
inent than the others; smaller ribs disposed in pairs in the intervals 
between the larger ones. Superior valve slightly concave, with radiating 
imeqiial ribs. 

As we have not been able to consult Sowerby'a description of Pectm 
qnadricostatus, we refer our fossil to this species on the authority of Dr. 
F. Roemer, whose figure and descriptions of specimens from Fredericks- 
burg, Texas, correspond very accurately with those we figure from Fort 
Washita. 

Figure 6 of plate 3 represents the inferior valve of a lai^e individual 
from Fort Washita, and figure — of plate ■ — the superior valve of a 
smaller specimen. 

Bso&sRA. poNDBROSA, RoGsner. 
Exogyra ponderosa, F. Roemer, 1849, Texas, 394. 
Ostrea ponderosa, D'Orbig., 1850, Prod, de Palicont., II, 256. 
Uxoffyra ponderosa, F. Roemer, Kreid. Texas, 11, taf. ix, fig. 2, a — b. 
Shell thioi, ovate, sub-cuneiform ; large valve gibbous, obtusely cari- 
nated, surface marked with imbricating lamellre ; small valve rather 
thin, sub-concave, surface uneven, concentrically laminated. Occurs 
rather abundantly at Fort Washita, generally ia a fine state of preserva- 
tion. Roemer cites this species from ISow Braunfels, Texas. 
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Gryph^ea PiTCHERi, Morton, 

PALaONTOLOCT, PI. 6, fig. 5. 

Grijpkisa /"jicAeriiMorton, Synops.CretaGeouaQroTip,55,P!.xv, flg. S- 
Ostrea vesiewlaris, D'Orbig. Prod, de Palteont. II, 25G, (pars.) 
Gn/pheea Piieheri, Uoemer, Kreid, Texas, 1^, taf. ix, flg. 1, a— c. 
Sliell ovate, tMct, gibbous, irregular; inferior yalve boat-sbaped, 
inflated, divided into two unequal lobes by a longitudinal furrow, 
wbicb begins at tiie umbo and nina the wbole length of the shell; 
umbo large, elongate, incurved and slightly compressed laterally. Su- 
perior valve irregular, sub-oval, nearly plane, marked with concentric 
imbricating lamellte. Occurs in great numbers in the cretaceous claya 
at Fort WasHta, and more sparingly at Cross Timbers, Texas. Dr. 
Morton's specimens were obtained from the plains of Kiamesha, Arkan- 
sas, and Dr. F. Eoemer found it quite eommoa near New Braunfels, 
Texas, 

EsoGTKA Texana, Roemer. 
PiLsONTOLoGV, PI. 5, fig. 1, a — b, and fig. 5. 

ExogyrOi Texana, F. Eoemer, Texas, 396, 

Ostrea matkeroniana, (pars) D'Orbigny, Prod, de Palwont. II, 255. 

Emgyra, BoussingauUii, Conrad's Geolog, Report of LyncJi's Expe- 
dition to Red Sea, 213, pi. i, fig. 9, pi. ii, fig. 10 and 11. 

Evogyva Texana, Roemer, Ereid. Texas, 69, taf. s, fig, 1, a — e. 

The specimens of this shell in the collection were obtained by Dr. 
G. G, Shumai'd, at Camp No. 4, Cross-Timbers, Texas. They vary 
very much in their characters, scarcely any two examples being alike. 
In some the shell is quite thin, in others massive; some exhibit promi- 
nent rugose ribs, while in others the ribs are but slightly elevated and 
nodulose. According to Dr. Eoemer, this Exogyra characterizes the 
cretaceous depositea near Fredericksburg and New Braunfels, Texas. 
Mr. Conrad figures a shell from Syria, which he refers to Ewgyra 
BoussingauUii, D'Orbig., and which appears to be identical with the 
species under consideration, 

OsTRBA S0BOVATA, Shumavd. 

PiLIONTOLOGI, PI. 5, fig. 2. 

Sub-ovate, trigonal, elongate, massive ; inferior valve irregularly con- 
vex, inflated, thick, umbo obtusely angulated, somewhat prominent; 
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libs foOT or five, longitulmal irregular, tounded, nodulose; aurfac* 
marked with concentnc imbricating lamelte ; superior valve rather tliin, 
ovat«, nearly plane, slightly convex near the peak, surface with four or 
five well marked longitudinal unduliting sulci. 

It occurs at Fort Washita with QrypJuea Pitcheri and Ammonites 
msp&rtvnus. It appears to be quite rare, the specimen figured being tlie 
only one furnished by the e: 



■ANKULATus, Eoemer. 

V, Plate 6, fig. 2. 

JiMviramwi (onJerUwrannuJatus, F, Eoemer, Texas, 402. Kveidebild. 
Teias, 59, ti£ vn, fig 4 

Shell ovate, depicissed with close eoneentrjo undulating ribs; ribs 
prDiQineat, lounJed, legulai, mteivala about equal to width of ribs. 

I refer this fossil to the above species with some hesitation, aa all the 
specimens of the collection are either weather-worn or badly mutilated. 
Neveithelesa, if not identical, ours is a closely allied species. Occurs 
rather abundantly at Camp No, 4, Cross-Timbers, Texas. Dr. F, Eoe- 
mer's specimens are irom the Guadalupe, near Hew Braunfels. 



Trioohia ceenulata, Lamarck. 

PaLjEomtology, pi. 4, fig. 1. 

Trigonia crenulata, Eoemer, Kreidebild, Texaa, 51, taf. vii, fig. 6. 

Shell trigonal, thick, with from fomteou to fifteen oblique erenulafed 
ribs in each valve; anterior side wide, rounded, inflated; posterior side 
produced, compressed ; inferiot mai^n rounded. 

From Cross-Timbers, Texas. All the examples in tlie collection are 
inteiTial casfs, Eoemer cit«i this species from New Braunfels. 



AsTAETE wASHiTBNsis, Shumai'd. 

Paleontology, PI. 3, fig. 3. 

Shell ovate, trigonal, a 1 ttle longer th n wide, compressed, inequi- 
lateral, marked with fine concent and d strise ; buccal side shorter 
than the anal, excavated ; basal ma gi ounded, tiuncated posteriorly, 
beaks slightly prominent, exca at d 
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The only specimea of thja species collected by tlie expedition is rather 
too imperfect to permit ua to make a satisfactory description. It was 
found in the oretaeeons strata at Camp No. 4, Cross -Timbeis, TexiB. 



Cakdium MULTTSTaiA-TCTM, Shumai'd. 

PALffiOSTOLOGT, PI. 4, fig. 2. 

Shell sub-i'Otund, inflated, length and breadth nearly e<pial, truncated 
posteriorly, basal and anterior mai-gins rounded; surface of posteiior 
sub-margin with from fourteea to fifteen regular radiating strire ; remain- 
der of surface marked with fine, equal, rounded, close, concentric striis. 
Beaks rather prominent. 

This is a neat, pretty spedes ; and it is to be regretted that the speci- 
mens collected were not in a better state of preservation. It was found 
at euoampiaent No, 4, Cross-Timbers, Texas, where it is rather un- 



Pasiopjea tesaka, Shumard. 

PlL^OSTOtOBT, PI. 6, fig. 1. 

Shell oval, elongate, inflated anteriorly, compressed behind, beaks 
moderately prominent, basal edge rounded, buccal extremity wide, 
rounded; surface marked with irr^;ular concentric slightly elevated 
ribs. Length about 2 5-10 inches, breadth 1 4-10 inch, thickness 
l-IO inch. 

The only specimen of this spe<aes brought home by the expedition is 



Locality, encampment No. 4, Cross-TImbei's, Texas, 



TEuifflitAimA oHooTAWEssis, Shumard. 

PALffiOBTOLOQV, PI, 3, fig, tt, b. 

Shell sub-globose, inflated, sub-pentagonal, front slightly truncated 
surface minutely punctate, the puncti only visible when examined 
through a strong lens ; dorsal valve most inflated ; beak obtuse, recurved, 
pierced by an oval aperture ; area distinct, forming a well defined ob- 
tuse angle ; ventral valve moderately convex, sub-orbicular. Length 9 
lines, width 8 lines, thickness 61^ lines. 
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It resembles Terebratula zoacoensis, (F. Roeme-, Kreidebild. Tosas, 
81, taf. vi, fig. 2, a-c,) but differa in the character of the surface, which 
in T. Ckoetawmais ia thickly studded over with minute puncta. It is 
also a smaller species ; the area is not so wide comparatively, and the 
front is not so broadly truncate. 

This beautiful Terebratula was obtained from the cretaceous deposites 
near Fort Washita, where it is quite rare, a single specimen only having 
been found. 



Globiconcha (Tylostoma) iumida, Shumard. 

P4La:0NT0L0GY, PI. 5, fig. 3. 

Shell ovate-globose, spire pyramidal, volutions about sis, whorls mod- 
erately convex ; width of body whorl equal to about one half the length 
of the shell. Length 1 7-10 inch, width 1 3-10 inch. 

All the specimens we have seen are badly preserved internal casta. 
Occurs at Cross-Timbers, Texia, in cretaceous limestone. 



Globiconcha (?) e 

PAt>:oHTeLOBy, PI. 4, fig. 4. 

Shell ovate, spire produced, whorls six regularly convex, body whorl 
shorter than spire. Length 1 5-10 inch, breadth 1 inch. 
This is likewise an internal oast. It occurs with the t 



EuoMA (?) SDBFUBiBORMis, Shumard. 
P4r,a:oBTOl,OGY, PI. 4, fig. 3. 

Shell Bubfusiform, elongate smooth, spire produced, regularly conical ; 
whorls about six, broad, very slightly convex ; suture rather shallow, 
linear, aperture simple, sub-ovate ; body whorl obtusely angulated. 
Length 2 8-10 inches, width 1 1-10 inch. 

The ccUeotion contains only a single specimen of the cast of this 
species, and that badly weather-worn. It was found at Camp No. 4, 
Cross-Timbers Texas. 
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Ammokiies vespertinus, Morton. 

Ammonites vespertiniis, Morton, Synopsis Oretawous Group U. S., 
40, pi. xvii, fig. 1. Id., D'Orbigny, Prodrome de Palaont. II, 213. 

SKell large, volutions about three; vertical section Hub-quadrangnlar ; 
ribs prominent, eacb garniBted with three nodules, dorsal one moat 
prominent; dorsal margin furnished with a prominent rounded carina. 

This is the largest species of Ammonite that has hitherto been found 
in the United States. In the cretaceous strata near Fort Washita, 
specimens were found to measure nearly three feet in diameter, and 
estimated to weigh upwards of two hundred pounds. It is quite com- 
mon. The fragment described by Dr. Morton was obtained from the 
plains of Kiameslia, Arkansas. 

Ammonitbs maeciana, Shumard. 

¥xi.MOmOLOBY, PI. 4, Sg. 5. 

Shell flompressed, not carinated, with about twelve simple, prominent 
rounded ribs, which cross the dorsum and sides of the last volution 
obliquely, without interruption ; dorsum coutcx, whorls compressed; 
surface smooth in the intervals between the ribs ; aperture Jongitudinal, 
sub-oval. 

Length of last whorl 11 lines, width of do, 4^ lines ; width of umbi- 
licus S lines. 

The specimen figured is a cast, and the character of the lobes of the 
chambers cannot be made out. 

Occurs in the cretaceous strata of Cross-Timbers, Texas. 



Ammokitbs acuto-oaeinatus, Shumard. 

PiLffiOKTOLOBV, PL 1, fig. 3. 

Shell much compresaed, sharply carinatod, ornamented with from 30 
to 34 transverse ribs ; ribs simple, distinctly elevated, flexuous, commen- 
dng narrow at the umbilicus, and widening to within a short distance of 
the dorsal border, where they are again somewhat contracted ; dorsal 
carina prominent, sharp, smooth, marked on each side by a shaUow 
depression ; aperture elongate-cordate, lateral septa trilobate. 

Diameter 2 4-10 inches ; thickness of last whorl near aperture 5-10 
mch. 
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Occurs rather abundantly with the preceding speeios at Cross Timbers, 
Texas. 



Ammonites- 

Several specimens of a small variety of ammonite, such as is repre- 
sented in the figure, were found with the two last-described species, but 
they are too imperfect for s£ 



ECIIINODEEMATA. 

Eemiastee Bi.EaANS, Shumard. 
PALsoisTOLOav, PI. 2, fig. 4, a, b, o, 

\ Shell ovate orbicular, moderately convex at summit, hroadly emargi- 
nate anteriorly ; anal extremity truncated almost vertically, very slightly 
excavated ; ambulacra sub-petalloid, broad, situated in shallow depres- 
aons, antcTO-lateral areas widely divergent, extending to the margin of 
the test, postero-iateral areas m.uch less divergent and short, poripetalous 
fasciole indistinct; mouth transrerse reniform, not far from the anterior 
border, post oral tuberculated space lanceolate ; anus oval longitudinal, 
sub anal fasciole scarcely visible; surface of test covered with small 
spinigerous tubercles, with minute granulie in the interspaces. The 
dimensions of the largest specimen that I have been permitted to ex- 
amine are as follows; length, 2 7-10 inches; gi'eatest width, 2 5-10 
inches; height, 1 5-10 inch. 

This exceedingly elegant species occurs in great numbers in the cre- 
taceous strata at Fort Washita. 

Hoi.ASTBR SIMPLEX, Shumai'd. 
PaLsowTOLoav, PI . 3, fig. 2. 

Shell ovate, sub-cordate, gibbous, regularly rounded superiorly, most 
prominent near apex, which is sub-central, declining at first gently to- 
wards the mouth, then abruptly, truncated posteriorly, with a thread-like 
carina leading from the apex to the anus ; oral sinus shallow, rounded ; 
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ambulacra flaxuoTis, extending to the base, increasing gradually in width 
to the inferior margin ; antero-lateral ai* aa widely divergent ; postero- 
laterals separated by a moderate interval, mouth traJiaverse, oval ; anus 
oval, longitudinal sub-anal feseiole indistinct ; surface of test sparingly 
studded with spinigerous tubercles, with numerous mievoscopic granules 
in the interspaces. It approaches ffolaster [Ana7ichi/les) Jimbriatus, 
Morton, (Silliman's Journal, XVIII, 2i5, pi. 8, fig. 9.) Our speoi- 
mena, however, differ from the figures given by Dr. Morton in being leas 
orbicular in the oral sinus, which is not so profound, and in the anal 
border, which is more widely truncated 

Oeeurs with Ilemiasier elegans at Fort Washita. 



SolecUjpns planatits, F. Roemer, Texas, 393, Ibid, Kreidebild, 
Texas, 84, taf. x, fig. 2, a— g. 

In the collection fi'om Cross-Timbers, Texas, we find several mutilated 
specimens of ffolectyjius, which we refer without doubt to the abova 
species. Dr. Koemer's examples were obtained fi'om the vicinity of 
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ZOOLOGY. 

MAMMALS. 

BY CAPTADS E. B. MAECT. 

TJesps Amekicajjps, Pall. Black bear. Througlioiat the valley. 

Procton lotob, L. Raccoon. Tbrougtout the valley. 

Mbphitib mbsoijiuca, (?) Lidit. Texan skunk. Tkrougbout tke 
valley, 

LuTKA oANADBirsis, Sabine. Otter, Tbrougbout the valley. 

Eassakjs astuta. Lioht. Civet cat. Grosa-Timbeis, 

Canis occiDEMTAua, Eicb. Gray wolf. Above Sbreveport. 

CAme LATRANs. Prairie wolf. Abo76 CroM-Timbers. 

Camis . Large Lobos wol£ Above Cross-Timbers. 

VcLPEs ruLvus. Bed Pox. Eed river valley, 

Lybk Rurns. Wild cat. Eed river valley. 

Felis concolor, L. Pantber. Eed river valley. 

SciOBDS MAGKiCADOATU-s, (?) Say. Fox-squirrel. Red river valley. 

TAMiAa QDADKivirTATnB, Say. Striped squirrel. Above Cross-Tim- 
bers, 

Fteromyb yolucella, Gm, Flying-squirrel, Eed river valley. 

Castor fiber, L. Beaver, Above Cross-Timbers. 

liEPDB BYi-vATicus, Bacb. Eabbit, Red river valley. 

Lisus OAiXOTis, (i) Wag!. Jackaas rabbit. Above Cross-Timbers, 



.d by Google 



APPENDIX F. MAMMALS. 187 

i (?) SmaJl prairie rabbit. Above Cross -Timbei's. 
Spebmophilus LUDoviciANua, Ord. Prairie-dog. Above Croas-Tim- 



DroELFBYs VmeiNiANA, Staw. Opossum, Rod liver valley. 
Cervus Virginiana, Petiii, I>eer. Ked rJver valley. 
Ceilvds oanadbnbis. Elk; only about WitcMta mountains. 
Ahtilooapea Americana, Ord. Antelope. Above Cross-Timbers. 
Boa AMERioANtB, L, Above Cache creek. 
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REPTILES. 

BY S. F. BAIED AMD C. GIRAED. 

SKRPENTS. 

Ths serpents collected by Captains Maicy and McClellan belong to 
ten spedea, distributed into eigit genera. Several of tliese species had 
previously been received from other sections of the coimtiy ; three, 
however, were first collected during the expedition. All are here 
figured for the first time, except Ophibolus Sayi, of which a hitherto 
nndescribed variety is ri 



I. CROTALUS, Linn. 

This genus is characterined by ita eieetile poison fanj,'^, and by 
having the upper surface of the head covered with small pi ites resem- 
bling the scales on the body, and with only a few larger ones m front. 
There is a deep pit between the eyes and the nostrili The plates under 
the tail 'are undivided, and the tail is terminated by a rattle. Scales 
caimated. 

1. CitOTALDS coNFitiENTOS, Say. 



Spec. ohab. — ^Head subtriangular. Plates on top of head sqnami- 
form, irregular, angulated, and imbricated ; scales between supercilia- 
ries small, numerous, uniform. Four rowes of scales between the sub- 
orbital series (which only extends to the centre of the orbit) and the 
labials. Labials 15 or 18, nearly uniform. Dorsal series 2T-29, 
Dorsal blotches quadrate, concave before and behind ; intervals greater 
behind. Spots transversely quadrate posteriorly, ultimately heooming 
10 or 12 half rings. Two transverse lines on superciliaries, enclosing 
about one-third. Stripe from Buperciliaiy to angle of jaws, crosses 
angle of the moutii on the second row above labial. Rostral margined 
wi3i lighter. 
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Syn. — Crotaius conjluentus, Say, m Long's Exped. Rocky Mts. II, 

1823, 48. B. & G. Cat. N. Amer. Eept. I, 1853, 8. 
C. Zecontd, Hdlow. Proo. Acad. Nat. So. PWlad, VI, 1851, 180. 
Dbbomption.— This species bears a consideTable resemblance to C. 
atrox, but th.e body is more slender and compact. Scales on tbe top 
of the head anterior to the aapereiiiaries nearly uniform in, size. Line 
of scales across from one nostril to the other consists of six, not four as 
in C. atrox. Superciliaries more prominent. Labial aeries much 
smaller. Upper anterior orbitala much smaller, as also is the anterior 
nasal. Scales on the top of the head less carinated. Scales between 
superciliaries smaller and more numerous, five or sis in number instead 
of four. Two lateral rows of scales smooth ; first, second, and third 
gradually increasing in size- Scales mora Ibear than in C. atrox. 

General color yellowish brown, with a series of subquadrate dark 
blotches, with the comers rounded and the anterior and posterior ddes 
frequently concave, the exterior convex. These blotches are ten or 
eleven scales wide and four or five long, lighter in the centre, and mar- 
gined for one-third of a scale with light yellowish. The intervals along 
the baet light brown, darker than the margins of the blotches. Ante- 
riorly the interval between the dark spots is but a single scale ; poste- 
riorly it is more, becoming sometimes two scales ; where also the spots 
are more rhomboidal or lozenge-shaped ; nearer the tail, however, they 
become transversely quadrate. The fundamental theory of coloration 
might be likened to that of Crotaius adamanteus, viz : of forty or fifty 
light lines decussating each other from opposite sides ; but the angles 
of decussation, instead of being aeute, are obtuse, and truncated or 
rounded off throughout. Along the third, fourth, and fifth lateral 
rows of scales is a scries of indistinct brown blotches covering a space 
of about four scales, and falling opposite to the dorsa! blotches : be- 
tween these blotches, and opposite to the intervals of the dorsal blotches, 
ate othera less distinct. Along the fifth, sixth, seventh, and eighth 
rows is a second series of obsolete blotches, each covering a space of 
about four scales, and just opposite the intervals between the dorsal 
spots. The doisal and lower series are separated by an interval of 
tiu'ee scales, this interval light brown. Beneath, the color is dull yel- 
lowish, and ten or twelve darker half rings are visible on the tail. 

In point of coloration the principal features, as compared with C 
atrov, lie in the disposition of the dorsal blotches in subquadrate spots 
instead of subrhomboida ; the intervals thus forming bands across the 
back perpendicular to the longitudinal axis. This tendency to assume 
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tJie subquadraTigiilar pattern has broken up the ohain-work into isolated 
portions, as in Ophibolus eximius or Crotalophorus terffeminua. The 
intervals of tho dorsal blotches are wide aad darker in the naiddle, 
wliile in C. atrox they are narrow, not linear, and unioolor. The sides 
of the head present the usual light stiipe from the posterior extremity 
of the superciliary; it passes, however, to the angle of the jaw on the 
neck, along the second row of scales above the labials. A second 
stiipe passes in front of the eye to the labials, widening tliere. A small 
light vertical bar is seen below the pit, and another on the outer edge 
of the rostral. On the superciliaries are two light transverse lines 
enclosing a space nearly one-third of the whole surface. In C. atrox 
there is a single median line. Sometimes, as in C. atrox, the single 
blotches on the nape are replaced by two elongated ones parallel to 
each other. 

Dorsal row of scales, 29 ; abdominal scutellte, 180; suboaiidal ones, 
27. Total length, 34 inches; length of tail, 4 inches. 

A specimen was collected the 5th of June in the Witchita mount- 
suns. Another specimen of the same species was brought home from 
the Cross-Timbers, Arkansas, by Dr. S. W. "Woodhouse, and described 
by Dr. Hallowell as new, under the name of C'rotalus Zeconiei, on the 
ground that the anteri.or vertebral spots are not confluent. This we do 
not consider as a sufficiently distinctive character, although we have 
never seen a specimen with decidedly confluent markings. The notes 
of Dr. Leconte, ■quoted by Dr. Hallowell, hardly apply to the present 
apeeies. 

The species was first discovei-ed by Say, on Major Long's expedition fo 
the Rocky mountains, and has not since been seen until procured first 
by Dr. Woodhouse, and then by Captain Marcy and the Mexican 
boundary commission. It was found by the latter party it 
Texas, where, however, it is rare. 

Plate I represents Crotalus confluenttis of natural size. 



II. EUTiENIA, B. & G. 

This genus is composed of numerous species, some of them quite 
common, and known under the names of Riband, Striped, and Garter 
sTukes; inoffensive, like most of the North American snakaa. They 
mey be recognised by three light stripes on a darker ground, the intei- 
vtJa betvjeea theaft stripes provided witt altarnating or tessellated 
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blackish spots. The scales have 3 ridge or small keel along their mid- 
dle, and are arranged in 19 or 31 longitudinal rows. The poataMom- 
inal or anal scutella is entire, like the others. There is one anterior 
orhital plate and three posterior. The body is either moderately stout 
or else slender, according to the species. Of the two described in this 
article, one belongs to the division with a slender body and 19 dorsal 
rows of scales, and the other to the second division, with a stouter body 
and 21 dorsal rows of scales. 

2. Edt-cxia puoxriHA, B. A G. 



Spec, chae.— Body stoutest of the division. Black above ; three 
longitudinal stripes, the dorsal oehraeeous jcUow or brown, lateral 
greenish white or yellow. Total length about three and a half times 
that of the tail. 

Stn. — Coluber proimmm. Say, in Long's Expd. to Rock. Mts. I, 
1823, 187.— Harl., Journ. Acad. Nat. So. Philad. V, 182V, 353. 

Mutainia proxima, B. it G. Cat. N. Amer. Kept. I, 1853, 25. 

Desc. — ^Deep brown, almost black, above and on the sides ; beneath 
greenish white. Dorsal stripe on one and two half rows of scales, 
oohraceoua yellow, lateral stripe on the 3d and 4th rows of scales, green- 
ish yeilow or white, markedly different in tint from the doi-aal. Sides of 
abdominal scutellfe, and Ist and 2d dorsal series, of the same color as 
the back. On stretching the skin, numerous short white lines are visible. 
Occipital plates with two small approximated spots on the line of judc- 
tion, Orbitals whitish. The greenish white of the abdomen becomes 
more yellow anteriorly. 

Head more like that of S. sauriia than of E. Faireyi, while the 
body is stouter than in either. The subcaudal scales are less numerous 
than in the other two allied species. Resembling E. Faireyi in color, 
it is always distinguishable by the stouter body, fewer caudal scales, 
and disMmilarity of color in the longitudinal stripes. 

Dorsal rows of scales 19, all keeled; abdominal soutella; 170; sub- 
caudal ones 100. Total length 33 inches; length of tail S inches. 
Found at Camp No. 7, 

The species is represented in natural size on Plato II, 
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Spi5C. chae. — Prominent color light brown ; a vertebral paler line 
and one lateral on each side, more or less indistinct. Three series of 
Bquare black spots on each aide, of about 66-60 in each series, from 
occiput to anus. Sides of head blacfe, with a ci'^centic patch of jel- 
lowish posterior to the labial plates. Three and sometimes four black 
■rittse radiating from the eye acrcas the jaws. A double white spot with 
a black margm on the suture of occipital plates. 

Stn. — Euiainia marciana, B. and G. Cat. N, Amer. Kept. 1, 1853, 36. 

Desc. — The markings about the head are generally yeiy constant 
and distinct. Viewed laterally, we see first the large dark-brown patch 
at the back part of the head, extending as far back as the postevioc ex- 
tremity of the jawbones. In the anterior part of this patch is seen the 
creacentic patch (concave before) of yellowish white, with a more or leas 
narrow dark-brown margin anteriorly. The nesfc black band starts from 
the posterior edge of the superciliaries, and passes obliquely downwards 
and backwards along the posterior edge of the 6th upper labial. Sim- 
ilar black margins are seen on the posterior edges of the 6th and 4th 
labials, the intervening spaces being yellowish white, particularly on the 
6th upper labial. Occasionally the posterior margins of the 7th and 
3d labials have the black line as well as those mentioned, which fre- 
quently extend across to the posterior mar§;ins of the corresponding 
lower labials. The white spot on the anterior portion of the oodpital 
suture is always margined with black. 

The six series of black spots are arranged so as to aJtemate with each 
other. The lower or third series on each side is below the indistinct 
lateral stripe. The posterior edge of each abdominal scutella shows a, 
black margined spot on each side. The dorsal line is generally a single 
scale in width, occasionally including portions of the latei'al, and itself 
sometimes encroached upon by the black spots. Each spot is about a 
Bcale or a scale and a half long, and about three scales broad. The 
number in the dorsal series from the head to the anus varies from 66 to 
60. Posterior edges of scales very slightly emarginate, if at all. All 



Dorsal scales disposed in 21 rows; abdominal scutelhe, 152; sub- 
caudal, 75, Total length 34 inches ; length of tail, 8 inches. 

Collected between Camp 5 and Red river, on the open prairie. 

This specie is very widely distributed in the south and west. Eed 
river forms its limit on the north, and the Gulf of Mexico on the east ; 
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but it exfends to tlie Eocliy mountains on tlie west, and far into Mexico 
on the south. Its centre of Oistiibution appears to be on the lower Eio 
Grande. 

Plate III repreaeats this species in natural size. 

nr. HETEEODON, Pa!, de B. 

This genus is eminently ctaract^iiaed by the peculiarity of its snout, 
which is terminated hy a triangular plat« recurved upwards ; hence the 
popular appeJIation of hog-nose snake. Though pi,ifectly hiinile^ they 
exhibit a threatening appearance, whm apjioichLd n the fl ttening ol 
their head and violent hissings ; hens,!, the nim s ot bl \nng-viper, 
spreading-adder, &c. Their body is sh it stout and the tad il^o short. 
The head is broad and short. The dor'^a! stales aie uiimittd and at 
ranged in 23-2T rows. The pieanal or poatabdom nal sc itelk is bifid 
a chain of small plates beneath the eye compIetLd alo^e by the super- 
dlianes. There is a supplementary plate on the t"p of the beai 
hind the prominent mstral, dther in contact w:th the frontaK or sepa 
rated by smaller plates. The colors are light, w th doisal and lateral 
darker blotches, or else brown, with dorsal trans^eis li^htHrs; aomi 
times entirely black. 

One species only was collected on the Pel Piver exjl lation. Si 
species arc known to exist in the Unite 1 ^t ^t s 

4-. Heterodon HAsicua, B. & 0-. 



Spec, cbah, — Yertieal plate broader than long. Eostrai 
broad and high. Azygos plate surrounded behind and on the sides by 
many small plates (12-15.) A second loral. Labials short and exces- 
sively high. Dorsal rows of scales 23, exterior alona smooth. A dorsal 
series of about 50 blotches, with four or five other series on eacii side. 
Body beneath, black. A narrow white line across the middle of the 
saperdliaries; a second behind the rosti'al. A broad dark patch &om 
the eye to the angle of the month, crossing the two postlabials. 

Syn. — Heterodon nasicus, B. & G. Reptiles in Stansbury's Expl. 
Valley of Great Salt Lake, 18E2', 35a.~-B. &G. Cat. N. Amer,. 
Kept. 1, 1853, 61. 
13 
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Debo. — ^Vertical plate very broad, subhexag'onal. Occipitala short. 
Eostral very broad, high, more so than in the other species, outline 
rounded. The interval between the opposite frontals, the rostral, and the 
vertical oecapied by a number of small plates, from 10 to 12, or more, 
arranged without any symmetry, on each side and behind the small 
azygos. The base of the rostral between the opposite prenasals is gen- 
erally margined by these small plates, which sometimes, too, are seen 
between the vertical and the anterior portion of the superciliaiies. This 
crowding of plates causes the anterior part of the forehead to be broader 
than in iT, stmua. Eye small, its centre rather posteiior to the middle 
of the imsginary line connecting the tip of rostra! with the lower angle 
of the postlabial, which Hue scarcely crosses the eyeball. Orbital plates, 
10—13 in number. Loral triangular, rather longer than high, separated 
from the frontal by a small plate. Nasals rather short, occasionally with 
the lower part of the nostril bounded by a small plate. Labials 8 or 
above, all of them higher than long; indeed, their vertical extension is 
much greater than in any other species: the 6th highest; centre of eye 
over the junction of the 5th and 6th. 

Dorsal rows of scales 23, out«r row smooth, rest all distinctly cari- 
nated, the keels extending to the ends of the scales ; those just behind 
the occipital plates truncated, with obsolete carinse. Scales on the hind 
part of the body rather broader and shorter than anteriorly ; the ine- 
quality scarcely evident in large specimens. 

Ground-color light brown or yellowish gray, with about 60 dorsal 
blotches from head to tip of tail; the 39th opposite the anus. These 
blotches are quite small, rather longer transversely, subquadrate, or 
rounded, indisfinctly margined with blact, (obsoletely on the outside;) 
they cover 7 to 9 scales across, are 2 to 2^ long, and separated by in- 
terepaces of 1^ scales, which are pretty coostant throughout, though 
rather narrower on the tail. On each side of the dorsal row may be 
made out, under favorable circumstances, four alternating rows of 
blotches ; the fii'et on the contiguous edges of the scales of the first and 
second exterior dorsal rows ; the second on the scales of the 3d row, and 
the adjacent edges of those in the 2d and 4th; the thiid on the scales 
of the 4th, 5th, and 6th, and the adjacent edges of the 3d and 7th ; and 
the fourth on tlie scales of the 6th, 7th, and 8th rows, and the adjacent 
edges of those of the 5th. This last is opposite the intervals of the 
dorsal series; the rest alternate with it. The central inferior siirface of 
the abdominal scutellte is hiaek, sharply validated witli quadrate spots 
of yellowish white ; the portion of the sciitellffi entering into the side of 
the body is yellowish white, with that part opposite the dorsal intervals 
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dark brown, thus, in fact, constituting a fifth lateral series of blotches, 
alternating with the lowest already mentioaed. The throat and ohin 
are unspotted. The head is light hrown, with a narrow whitish line 
finely margined before and behind with black, which crosses in front of 
the centre of the vertical, and through the middle of the superciliariea t 
a second similar but more indistinct line mns parallel to this just behind 
the rostral, and extending down in front of the ej'e. A third equally 
indistinct and similar line crosses the posterior angle of the vertical, and 
runs hack on the side of the neek, behind the labials and temporal 
shields. There is a broad brown pateh from the back part of the eye to 
tho angle of the mouth, across the penultimate and last labial. The 
coloration is thus veiy different from that of H. aimus, where there ia 
a distinct narrow black band across the forehead scarcely involviDg the 
vertical, and passing through the eye to the angle of the mouth across 
the last labial. Behind this a ainch broader yellowish band, continued 
without inteniiption into the neck behind the angle of the mouth. In 
M. nasmts the moat conspicuous feature ia a narrow white band, much 
narrower than the darker patch before and behind it. The daik patch, 
to the angle of the mouth, is much broader, continuons as it were, with 
the broad bar between the middle and anterior light lin^ which corre- 
sponds with the narrow black line of S. simas. The other disfioguish- 
ing features are evident. The three dark patches behind the head are 
much as in S. simiis. 

In large specimens from Sonora and the Copper Mines of the Gila, 
(Fort Webster,) the ground-color is yellowish gray, each scale minutely 
pnnctate with bvown. The blotches are all obsolete, only one dorsal 
and two lateral on each side being defined by darker shades. The 
blotches on the sides of the abdomen are wanting, but the biack in the 
middle is strongly marked. The other characters, however, are preserved, 
except that the extaiior row of dorsal scales is more or less carinat«d. 

Specimens of this species vary in the number of small postrosti'al 
plates. In some there ai'C only three or four, in othei-s a larger number. 
Sometimes, instead of a single series of median dorsal spots, there are 
two, in dose contact, and more or less confluent. The narrow light 
line across the middle of the superciliariea and the high labials are 
always highly charaoteristio. 

The specimen figured of natural size on Plate IV, is mnch smaller 
than those alluded to from Sonora and the Copper Mines, and upon 
which the foregoing description has been based. 
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IV. riTUOPHIS, Holbr. 



Tliia gemia, closely allied to ffeterodon, is cliaracteiizecl by a promi- 
nent snout, the rostra! plate elevated and coavex, without, however, being 
lecxiived. There are two pwrs of postfrontal jilates instoad of one, and 
y aliso two verficals three or foar postorbitals ; generally two, 
i only one atiteiiorly The scales are eaticafsd along the 
baeL, =niooth on the sides, and constituting from 29-35 dorsal rows. 
The preinal oi postabdommal seutell'e is entire. 

Tht gi jund colore aie either whitisli or reddish yellow, with a triple 
series ot patche"^ those of the medi il series tlie largest, and several 
serifs of smaller blot^hei on the sidea. Abdomen nnicolor or spotted, 
with m outer row of Hotcbes Head of same color as tlio body, maeu- 
lated with black spots A nanow band of black across the upper sur- 
face between the eyes, and a postomlar vitta on each side, extending 
obh jnely from the eye diwn to the tingle of the mouth. A black ver- 
tical pitcli IS often seen beneath the eye. 

Tho names of Bull, Pine, and Pilot snake are commonly given to 
different species of this .^enut, whit,h are all of great size, including in 
fact some of the largest serjeuts of North Ameiica. Some of the 
species uttei a his^mj, oi blowing sound. 

6 PitiopHis MrGLnLUiNii, B. & G, 



'^PEc ci 4r —-Held subclliptitai Kostral plate very narrow. An- 
teoihWils^, postorbitals 4 Dorbdl rows 33-35; the 7 outer rows 
smooth Tad torming 1 9 or 1 10 of total lengti. Postoculac vitta 
brown, and lather bioad Suboibital black patch, conspicuous; com- 
miaaure of labials black. Color of body reddish yellow, wiih a scries of 
53 blotches from head to origin of tail. Blotches of adjoining series, 
on either side, confluent across the light spaces between medial blotches, 
Flaoks covered with small blotches, forming 3 or 4 indistinct series. 
Twelve transverse jet-black bars aci'oss the tail. Abdomen yellowish, 
thickly maculated with black patches. 

^Ys,—FiiaopUs Jfc f^e^tomi, B. i5e G. Cat. N. Amer. Kept. I, 1863, 
68. — Pilot-snake. 
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Deso. — Head proportionally largo, ovoid, distinct from £he body. 
Snout pointed. Occipital plates small. Vertical broad, subpentagonal, 
alighUy concave oa tie sides. Siiperciliaries large. Internal postfrontr 
a!s rather narrow, elongated ; external postfrontals quadrilateral, alittle 
broader forwards. Prefrontals irregularly quadrangular, lloatral very 
narrow, extending halfway between the prefrontals, convex and raised 
above the surface of tie snout. Nc«tril3 in the middle line between the 
nasals, the posterior of which is a little the smaUev. Loral trapezoidal, 
proportionally large. Inferior anteorbitat very small, resting upon the 
fourtli tipper labiaL Postorbitals varying in comparative siae. Tempo- 
ral shields small, resembling scales. Upper labials 8 ; 6tli and 7th the 
larger. Lower labials 12; 6th and 7th largest. Posterior mental shields 
very small, extending to opposite the junction of the 7th and 8th lower 
labials. Scales proportionally small, in 33-S5 rows, the 7 outer ones 
perfectly smooth and somewhat larger than the remaining rows. 

Ground color yellowish brown, with three series of doiBal blacfc 
blotches, 53 in number, from tlie head to opposite the anus, with 12 on 
the tail, in the shape of transverse bars. Those of the medial seiies the 
larger, and covering 8 or 9 rows of scales. On the anterior part of the 
body they are subcircular, embracing longitudinally four scales ; poste- 
riorly they become shorter by one scale. The light spaces between are 
a little narrower than the blotches themselves for the twelve anterior 
blotches, and wider than the blotches for the remaining length of the 
body. The blotches of the adjoining series alternate with those of the 
medial series, being opposite to the light intermediate spaces across 
which the blotches of either sides are generally united by a transverse 
narrow band. The flants are densely covered with small and irregular 
blotches, forming three indistinct series, confluent in vertical bars towards 
fie origin of the tail. Inferior surface of the head yellowish, unicolor. 
Abdomen dull yellow, with crowded brownish black blotches in series 
on the extremity of the scutellEe. 

Two specimens of this species were caught the 28th of June. Tlie 
largest is figured, of natural size, on Plate V, It is 38^ inches in length ; 
the tail measuring nearly 5 inches. Abdominal scufellfe 231 ; aubcau- 
da! ones, 52, 



V. SCOTOPHIS, T3. & G. 

The scales in this genus are very slightly carinated on the back, and 
perfectly smooth on the aides. Preanal scutella bifid. One large ante- 
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Ciljital plate and two postorbitals The cobra are brown or blaofe, in 
yuadi dte blotches on tho back and on the sides, separated by lighter 
intervals, beneath uiually ooaii=ely blot«hed with darker. In one spe- 
ci»a theie ire daik stupes en a light ground. 

6. SCOTOPHIS I.ABTUS, B. & G. 

Zoology, PI. VI. 

Spec. cnAH.-— Similar to S. conjlnis, but postfrontals larger. Verti- 
cal plate longer thaa broad. Dorsal rows 39. Abdominal scutellai 
227. Subcaudals 73. Blotches fewer than in S. confinis, 

SYH.—Scotophislaet'us, B. & G. Cat. N. Amer. Rept. I, 1853, 78. 

Djjsc. — This species bears a close resemblance to S. confinis, and ils 
chai'autera may be best given by comparison with the latter. It differs, 
therefore, in the greater number of dorsal rows, 29 instead of 25. The 
whole body and head are much stouter. Exterior eight rows smooth, 
rest slightly cariiiated. The vertical is broad before, rather acute be- 
hind. A probably monstrous feature is seen in the union of the two 
postfrontals, except for a short distance before, and m the loral and post- 
nasal coal^cing into one trapezoidal plate. Blotches less numerous. 
A broad vitta across the back part of the poatfrontaK p^ang backwards 
aud downwards through the eye, and terminating acately on the poste- 
rior upper libial. A blotch across the back part of the vertical, and ex- 
tending through the ocoipitals on each side to the nape. The spots are 
larger, longitudinal throughout, with occasional exceptions. 

Its affinities to S. vul2>mus are close. The vertical, however, is nai'- 
row, the eyes much larger, ^dorsal rows 29 instead of 26. The blotches 
on the back are longitudinid, and fewer in umnber. For a complete 
description of this species it will be necessary to procure lai'ger speci- 

The specimen figured on Plate TI is of natiwal size. The only one 
caught of this species is 18 inches long. Length of tail 3|- inches. 

VI. OPHIBOLTJS,B. &>a 

The body is rather thick, and the twl short. The scales smooth and 
lustrous, and disposed in 21 or 23 rows, which scarcely overlap. The 
preanal ecutella is entire. A small anteorbital plate and two pt^torbi- 
tals. Eyes very small. 
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Tlie ground- colors are black, brown, or red, crossed by ligliter inter- 



vals', generally bordei 

Seven species, 
found in Nortb Ameri 



:ed by black, 

the two here described, have Mthorto been 



1. OpniBOLirs Sati, B. &. G. 

ZODLOQV, PI. VII, 

Spec, chae, — Blaet, e 
cirouiar white ot yellow s_ 
lines of these spots across the back. 

Syk. — Herpetodryas getulus, Sehl. Ess. Phys. Serp. Part, doscr. II, 

1837, 168. 
Cwomlla Sayi, Holbr. (non Sehl.) N. Amer. Herp. HI, 1842, 99. 

PI. sxii. 
Coluber Sayi, Detay, New York Fauna, Rept. 1842, il. 
Ophiholus Sayi, E. & G., Cat. N. Amer. Eept. I, 1853, 84. 

Desc, — Body, as in most of the other species of the same genus, very 
tense and rigid, with difficulty capable of being extended after immer- 
sion in alcohol. Vertical plate triangulai-, wider than long ; outer edge 
slightly convex, an angle Leing fiiintJy indicated at the junction of the 
superciliaries and occipitak ; shoi'ter than tbe occipitals, which are short, 
longer than broad. Poetfrontals large, broad ; prefrontals smaller. 
Eostral small, not projecting, slightly wedged between prefrontals. Eye 
very small, orbit about as high as the labial below it ; centre of the eye 
a little anterior to the middle of the commissure, over the junction of 
the 3d and 4th labials. One ant^orbital, vertically quadrate ; loral half 
its height, square. Upper labials 7, increasing to the penultimate. 
Lower labials 9 ; 4th and 5th largest 

Scales nearly as high as long, hexagonal, truncated at each end. Dor- 
sal rows 31, exterior rather larger, and diminishing almost imperceptibly 
to the back, although all the scales in a single oblique row are of very 
nearly the same shape and size. 

The scales on the hack and sides are lustrous black, each one with a 
centi'al elliptical or subcircular spot of ivory-white, which on the sides 
occupy nearly the whole of the scale, but aie smaller towards the hafk, 
where they involve one-half to one-third of the length. Beneath yel- 
lowish white, with broad distinct blotches of black, more numerous pos- 
teriorly. Skin between the scales brown. The plates on the top and 
sides of the head have each a yellowish blotch ; the labials aie yellow, 
Tvith black at their junction. 
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Other specimens agi-oe escept in liaving briglit yellow instead of 
white as describad; the spots, loo, are rather smaller, and manifest a 
slight tendency to aggregation on adjacent scales, so as to form trans- 
verse hands. This is seen more decidedly where the back is crossed by 
about 70 short dotted yellow lines ; the 60th opposite the anus. The 
scales between have very obsolete spots of lighter, scarcely diaoemible, 
The sides are yellow, with black spots corresponding to the dorsal lines ; 
indeed, there may be indifltiactly discerned two or three lateral series of 
alternating blotches. 

In larger specimens from the West, this tendency in the spots to 
aggregation is still more distinct. The back is crossed by these dotted 
lines of the numUer and I'elation indicated, at intervals of fom' or five 
scales; the spots on the intervening space being obsolete. These lines 
bifurcate at about the 9th outer row, the branches connecting with 
those contiguous, so as to form hexagons; and these extending towards 
the abdomea again, decussate on about the third outer row, thus enclos- 
ing two seriee of square, dart spots on each side. These lateral mark- 
ings are, however, iiot veiy discernible, owing to the confusion produced 
by the greater number of yellow spots. On the edge of the abdomen 
are dark blotches, one opposite each dorsal dark space, the centres of 
the scutellse being likewise blotched, but so as rather to alternate with 
those just mentioned. 

The specimen represented on Plate VII was caught the 16th of May, 
between Cache ci'cek and Bed river. Total length 33J inches ; tail 3J 
inches; abdominal scntellffl 224 ; subcaudals 49. 

8. OpHIBOLUS CEUTILIS, B. & G. 



Spec, chae, — Muzzle more convex and acute than in 0. doliatus. 
Body red, endrclecJ by about 25 pairs of broad black rings enclosing a 
white ring : the white mottled with black on the sides. Black rings 
broader than in 0. doUatus. Upper part of head entirely black. 

SYs.— OpHbolus ffentilU,'B. & G. Cat. N. Amer. Kept. I, 1863,90. 

Desc. — Ground color deep-red, encircled by 25 pairs of black rings, 
the 21st opposite the anus, each pair enclosing a third ring of white, the 
latter becoming yellowish by immersion in alcohol. The black rings are 
conspicuously broader above, the three crossing eight scales on the verte- 
bral row anteriorly, and towards the anus about five. Anteriorly the inter- 
vals between successive pairs consist of about five scales, posteriorly only 
of two or three, thus diminishing considerably. The black rings con- 
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traut as they deseoucl, those of each pair receding slightly from each 
other,ao as to cause the yellow portion to expand aboutone scale. The 
black rings are continuous on the abdomen, those of contiguous pairs 
(not of the same pair) sometimes with their intervening spaces black. 
The scales in the white rings are always more or less mottled with black, 
y along the sides of the body, this mottling being very rarely 
11 the red portion. The anterior hlack ring of the first pair 
is extended so as to cover the whole head above, except the very lip; 
the white ring behind it involves the extreme tip of the occipitals. 

A large specimen is much duskier in its colors. The black rings ex- 
tend on the back so that the contiguous rings of adjacent pairs nm into 
each other. There are 28 pjurs of rings, the 25th opposite the anus. 

Dorsal row of scales, 21 ; abdominal scutellat, 198 ; subcaudal ones, 
45. Total length, 30 inches; length of tail, 2f inches. Plate VIII 
represents the largest of two specimens, caught June 14, near Sweet- 
water creek. 



VII. MASTICOPHIS, B. & G. 

The prominent feature of this genus consists in a very slender and 
elongated tail, forming one-third or one-fourth of the length. It bears 
a close relationship to the hlaok snakes, (Baseanion) from which it dif- 
fers chiefly in the structure of the plates on the upper jaw. The scales 
are smooth and disposed in fifteen or seventeen dorsal rows. The pre- 
anal scutella is divided. The vertical plate is long and narrow. There 
are two anteorbitals and two poatorbitala, these vesting against the fifth 

9. MaSTICOPOIS FLAVIGITLARie, B. & G. 

Spec, chah, — Light dull yellow, tinged with brown above. Beneath, 
two longitudinal series of blotches distinct anteiiorly. In alcohol, and 
especially when the epidermis is removed, the whole animal appears of 
a soiled white. 

SvN. — Psammophis Jlavigularis, Hallow. Proc. Acad. Kat. Sc. 

Philad. VI, 1852, 178. 
Masticopkis Jlaviffularis, B, & G. Cat. H". Amer. Eept. I, 1853, 09, 
Dbbc. — Size very large. Vertical plate broad before, tapering to the 
middle, where it is about half as wide as anteriorly, ttence it runs nearly 
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parallel, Tertieal ratlier shorter than occipitala. Greatest breadtli across 
Bupereiliari(» less tliaii half the length of the portion covered by plates. 
Ooapitals moderate. Centre of eye coEsiderably anterior to the centre 
of commissure, over the junction of the 4th and 5th labials. Labials 8 
above, increasing in size to the 5tb, whicb is elongated vertically, the 
"Zth elongate and largest. The 5lh forme part of the inferior and pos- 
terior wall of the ojbit, as in all the species of the genus, resting above 
against the lower postorbital, with which the 6tli labial is not in con- 
tact. Dorsal scales broader than in Bascanion constrklor, their sidea 
perfectly str^ght, slightly truncate, with the corners tonnded. Exterior 
I'ow largest, rest gradually diminishing. Scales on the tail widely 
truncate. 

The general color, both above and below, may be described as a dull 
straw-yellow, tinged with light olivaceous brown above. This latter 
tint exists in the form of a shading on the centres and towards the tips 
of the scales, leaving the bases yellowish. The propoitiou of brown 
increases towards the back, and ia older specimens sometimes suppresses 
the yellow. In all instances a darker shade is seen towards the tip of 
each scale. The sldn between the scales is yellowish. The scutellse 
anteriorly exhibit each two rather large brownish blotches, one on each 
side of the median line, constittiting two rows on the abdomen, which 
fade out posteriorly. Sometimes the series are not discernible, the 
blotches spreading so as to constitute a dark shade to the margins and 
exterior edges of the scutellse. The posterior portions of the plates 
vmder, and on the sides of the head, ate similarly blotched ; the same 
tendency being observable on the posterior edges of the plates on the 
top of the head, by the deeper shade of the olivaceous brown there pre- 
vaJent. Anteorbitals yellow. One specimen was procured 5*1^ inches 
long. Abdominal scutellte 191+2. The tip of the tail is missing. 

In smaller specimens the blotching beneath is rather more decided. 
In addition to the colors described, the back is crossed by indistinct 
bars of darker, eight or nine scales wide and half a scale long. This 
color is also seen on the skin between the scales nnder the dark bars, 
where the bases of the scales themselves are darker instead of light. 
There is a tendency towards stripes on the side ; first one of light brown, 
on the outer edge of the abdomen ; then an interrupted yellow one at 
the junction of the abdominal scutellie and outer scales ; then brown 
again through the centres of the rows. This, however, is not very con- 
spicuous. Sometimes the dark shades on the sides are tinged with red- 
dish. The obsolete transverse bais are seen at inten-als of one or two 
scales. 
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Tills species may prove to be the Coluber Ustaceus of Say. A 
specimen fi'om Fort Webster, or the Copper Mines, collected by tte 
U. S. and Mexican Boundary Commisaion, shows the stripes on the 
sides mucli more distinctly, running through all the dorsal rows ante- 
riorly, and crossed by the indistinct bare already i-eferred to. The con- 
trast between the dark chestnut brown spots on each side, and its deeper 
oectre, with the clear yellow of the edges, is very distinct Beneath 
yellow, with the blotclies reduced to mere dull spots. 

VnL LEPTOPHIS, Bell. 

The body is elongated aad very slender, the tail forming more than 
the third of the entire length. The scales are disposed in 17 doi-aal 
rows and keeled, except tbe two outer rows, wbicb are smooth. The 
nostril is situated in the middle of a single plate. Tiie eyes are lai'ge. 
The preanal scntclla is bifid or divided. The color unifoiTnly gi'cen. 



10. LBPTOPIirS MAJAIIS, ]i. & G-. 



Spec, ciiah,— lleddisb green above, yellowish white beneiitb. Body 
proportionally stouter and tail shorter than in L. cestivus. Snout and 
whole head, including vertical, longer than ia latter species. Dorsal 
scales in 17 rows. 

Syb.— igjiojjAis mojalia, B. & G. Cat. K. Amer. Kept. T, 1863, 107. 

Daso. — Head more pointed, broader on the temporal region, and more 
tapering on the snout than in L. wstivus. Vertical plate aubhexagonal, 
broader, and postfrontala proportionally larger ia comparison with, the 
prefontals, than ia L. (ssUvus. Occipitals maintmning more their width 
posteriorly, obtnse-angled behind. Basal more elongated ; loral smaller, 
and longer than high. Two large temporal shields and a few small ones 
behind. Scales strongly cavinated, except the outer row, which is per- 
fectly smooth, and the second row, which ia but slightly eai'inated. The 
scales of both of these rows are broader tlian the rest. 

Total length, 28^ inches ; length of tail, 9f inches. Abdoniinal scu- 
tellaj, 163-1-1; snbcandal, 111. Tlie specimen figured on Plate IX 
was caught on the 13tb of July at the head of Cache creek, near old 
Witchita village. 
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Six species of saurians, or lizards, belonging to six different genera, 
were collected during the exploration of Red river. One of them has 
proved fo be new to science; two were recently described for the first 
time, ■wliilat the three others have been long known to herpetologists. 



I. PHEYlSrOSOMA, Wiegm. 

This genus, includiag the so-called horned toada or horned frogs, more 
properly homed lizards, is recognisable by a depressed, broad, and 
Bubelliptical body, covered above with irregular scales, the majority very 
small, others quite large, pyramidal, raised above the surface of the 
skin, and scattered ail over the back, sides, and tail. The head is sub 
triangular and provided with powerful spines or horns, giving to it rather 
a formidable appearance, although all the species of this genus are per- 
fectly moffensive. There are external auditive apertmes as in most 
of the lizard tribe. 

In a monograph of the gemis appended to Stansbury's Exploration 
of the Valley of the Gi-eat Salt Late of Utah, six species are described 
as Indigenous to North America ; another has since been added to the 
list. The single species collected is the moat abundant of the genus. 

1. PflBYBosoMA coaurmiM, Gray. 

Si-EC. ciiAu, — Nostrils situated within the internal margin of the 
enperciliary ridge ; occipital and temporal spines longer and more acute 
than in PA, orbiculare ; a double row of pyramidal scales on the sides 
of the abdomen ; scales on the inferior surfajie of the head small and 
slightly keeled, of a general uniformity, except one row on each side, 
somewhat larger, pyramidal, acute, slightly raised, and dtreeted outwards 
and backwards ; a series of very large inframaxillary plates, sharp on 
their outer edge, the posterior one of which is transformed into a spine. 
The plates lining the margin of the jaws are not prominent. The scales 
of the belly are proportionally small, subquadrangular, keeled, and pos- 
teriorly very acute; femoral pores undeveloped, or rudimentary in the 
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Bys. — Phrptosoma eomulum,, Gray,Syn, Kept, in Griff. Anim. Kingd. 

1X,1831,43. Holbr. N.Amar. Herp.II, 1842, 87. PI. xi.— Girard 

in Stansbuty'a Expl. Val. Great Salt Lake, 1852, 360. PI. viii, fig. 

1~S. 

Affama cornuia, Ilai'l. Med. and Phys. Ees. 1335, 141. Plate, figs. 1 

and 2. 
Phryno$oma ffarlani, Wiegm. Herp. Mex. 1834, 54, — Dum. and 

Eibr. Erp. gen. IV, 1837, 314. 
0BS.~Th6 color of tliiB species has been well described by Dr. IIoU 
brook. We may add that tbe ground-color above in some individuals 
is of a variable shade of ferrnginons red — a tint sometimes seen on tbe 
inferior surface of tbe body, Tbe belly ia either unicolor, or else spotted 
as ia -P. orbiculare. Numerous specimens of this species were collected 
during tbe exploration of Red river ; some on tbe prairie between Camps 
2 and 3 ; others between Camps 6 and 7, and at Camp 7 also ; others 
stiU on tbe south fork of Eed river, and several other loeaJities. 



II. OROTAPHYTUS, Holbt. 

Noticed for the Srat time during Major Long's expedition. The type of 
this genus was brieHy desciibed by Say ia tbe second volume of Long's 
Narrative, and there called Agama coUarts, in aliusioa to the very 
striking feature of bearing a double black aub-ereseeatic baad oa tbe 
sides of the aeek. The genus Grolaphyiua waa first established by 
Dr. Holbrook, and is characterized by tbe presence of small, polygoaal 
plates on the whole surface of the bead. The odd occipital plate itself 
is inconspicuous ; the auditive apertures are very broadly open. Teeth 
are found on the jaws and palate. There ia a fold of the skm under 
the throat ; tbe head is large and sub-triangular ; tbe body covered wJtli 
minute scales ; and the tail very long aad tapering. Femoral pores 



This genua now includes four Noiih American species ; three we 
have lately described under tie names of C. Wislisenii, from New 
Mexico, C ffamhelii, from California, and G. dorsalis, from the desert 
of Colorado ; the fourth is the following ; 
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2, Crotaphttus C0L1ARI9, Holbr. 

Spec. char. — Tail eonica], very long and tapering; head large, sub- 
triangular, rounded at the snout ; two subcrescentic black bara, margined 
with white on each aide of the neclc ; the largest est«nda from the origin 
of the fore-Iega to near the dorsal line ; the second of these black bare 
is smaller, and situated between the latter and the head. 

Syw. — Croia^kytiis collans, Holbr, N", Amer. Ilerp. II, 1842, TO. 

PLx. 
AgamacoUaris, Say, in Long's Esp. Eocky Mts. II, 1823, 2.'i2.~Hai'l. 

Med. and Phys. Res. 1835, 142. 

Oae. — ^The specimens on hand exhibit several varieties of coloration 
worthy of being noticed : thus two specimens fi'oia Gfypaum Blufla, on 
Red river — a rocky locality — present a green ground-color above, with 
large blue patches and bright yellow spots ; underneatli light-green, 
almost uniform, except under tlie head, which is deeper and provided 
■with blue, irregularly elongated spots; another specimen from the same 
locality has brown aa the predominating tint. Light-brown stripes are 
seen on the legs and tail ; similar spots on the body and head ; four 
rows of reci spots on the back; belly light-brown; light reddish-brown 
under the tail and feet. 

Specimens from the head of the south fork of Red river have either a 
bluiah'gi-ay back, with wliite spots, a bluish-white belly, and the mferior 
surface of fore-legs reddish, or else the back is yellow and green. 

The above memoranda, on the coloration, were taken on the spot by 
Capt. Maroy. The general distribution of color appears to indicate sexual 
differences: thus alt the specimens before iis in which the spots have a 
tendency to arrange themselves in transverse bands, or even where 
transverse narrow ba.Qds take the place of the spots, have proved to be 
females. The ground- color, however, varies in both sexes. 

IIL HOLBEOOKIA, Girai'd. 

The gemis SolhrooMa bears a striking resemblance to the one just 
described; it has the same general fona, the same sub- triangular head, 
covered with small polygonal plates, a fold under the throat, small 
scales on the back, and femoral pores. The tail is perhaps smaller in 
proportion to the size of the body. The absence of an external auditive 
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aperture will, however, at once cliaracterizo it genericaUy from all its 
allies. Tlie absence of teeth oq the palatine bones is another organic 
character by which the genus HoJbroohia can bo distinguished from 
Crotaphytus. From ffornalosaurua it differs only by the absence of 
an external auditive aperture. 

The species upon which the geaus was originally based is the one 
collected by the expedition. 

Three other species were found in Texas, and described by us under 
the names of JT. affinis, propinqiba, and texana, (see Proceedings of 
the Academy of Natural Sciences of Philadelphia, August, 1852.) 

3. HoLBROOKIA MACUtATA, Giraril. 

Spec, chah. — Above light-brown, with two dorsal series of irr^u- 
larly crescent-shaped black spots convex posteriorly, and provided with 
au olivaceous margin ; flanks with small crowded yellowish or i^ddish 
spots ; two, occasionally three, deep-bluish black spots on the sides of 
iJie abdomen ; beneath unioolor, either of a soiled white or ycliow tint ; 
sometimes irregular bluish vittse under the head. 

Stn. — ffblbrookia maculata, Girard, Proc. Amer. Assoc. Adv. of So, 
IV, (1850,) 1851, 201 ; and in Staasbury's Exi)l. YaJley of Great 
Salt Lake, 1852, 342. Plate vi, fig. 1—3. 

Obs. — A full description, as well as a figure of this species, may be 
found in the Report of Captain Howard Stansbury on the Valley of the 
Great Salt Lake of Utah ; rendering it unnecessary to reproduce either 
he™. 

Numerous specimens were collected on the Canadian river and sur- 
rounding localities. 



IV. SCELOPOKUS, Wiegm. 

Tlie genus has the general appeai'anee of Holhroohia, but is provided 
with largo auditive apertures, lai'ge imbricated and carinated scales on 
the back in most instances ; and smooth scales on the belly, Tho sub- 
guttural fold of the former, however, is not to be seen here and on the 
surface of the head; the plates, though small, are larger, especially the 
occipital. There are no teeth on the palate. 
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Most of tbe species of tliis genus are Mexican ; one is common in the 
United States, and known as tte Thrown or fence lizard. A second 
species was discovered by Captain Stansbury in tlie valley of the Great 
Salt Late. Another species inhabits the western States, and a fonrtb ia 
peculiar to Oregon. 

4. ScELOPoaus oowsoBEiNtrs, B. & G. 



Spec. char. — Ground color above brownish, with a series of small 
hlaok spots, eight or ten in number, on each side of the dorsal line. A 
yellowish stripe outside of the spots, and a tlaok band beneath the stripe. 
A greenish area between the black band above and the elongated blue 
patch on the aides of the abdoinen. Beneath, greenish blue. 

Dbso. — This species bears a close relationship to 3. graciosus, from 
the valley of the Great Salt Lake of Utah, in the description of which 
the remarkably large size of the dorsal scales was mentioned as consti- 
tuting one of its most distinguishing features, when compared to S. sea- 
laris. In the present species the dorsal scales are proportionally still 
larger than iQ S. ffradoms. Its body and h ad 1 m 'e slender 

and narrower. The tail ia more tapering and nr^ d onstitutes 

almost three-fifths of the total length. Ia n h differences 

between the two species are very striking. 

The head is subelliptical, depressed, deelive towa d h nt, which 
is rather pointed. The superciliary region i bu sed above 

the plane of the vertex The lo^tra! plate bag 7 1 w 

and elongated transversely The nostiils are am d 

in the middle of a small jlate sepTiatcd fiom h by w li 

intervening ones. There -ire ten oi twelve internaeal an I y m 11 
plates, and nine somewhat larger fiunta]"! the middl h 1 g t. 

There are two vert oah (or fiontals ) the anteiior one h la g Th 

occipital is large and pentagonal sunonnded by fou ix 11 

plates, two anterior of medium iiae contigTious to the p 1 

lateral, larger and tiianguhi extenorly to wh ch two m 11 es ay 
be ot«erved. There are three or fmr subhex^onal transversely elon- 
gated, plates on the supeiuhaiy le^ion lun unded internally by one 
row and extemallj by two lows of minute plites The superciliary 
edge is formed by five sharp and irabn ated thin | lates ; it is continued 
in the shape of i n!ge to the nostr 1 by iicans of two sharply-keeled 
plates. The subojbitah aie two in number the posterior one much the 
longest. There is a small lorai. 
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Tte plates which lino the jaws are subc[ua<Irangular, very narrow and 
elongated, four above and five below, the latter considerably larger. 
Above the series of plates of the upper jaw, and between the suborbitals, 
two series of small and irregular plates may be observed. Four or Sve 
infram axillary plates constitute a series on each side of the lower surface 
of the head, joined anteriorly by the subpentagonal symphysal plate. 
Between the inframaxillary series and the series lining the lower jaw 
exists a series of four or five elongated and small plates. 

The auditive aperture, which is proportionally large, is oval, and al- 
most vertical in its longest diameter, A.t its anterior margin may be 
seen two or three scales, larger and more pointed than those on the tem- 
poral region. Behind the auditive aperture, and situated obliquely on 
the neck, is a slight fold of the skin. 

The neck is somewhat contracted, the body slender and depressed, 
with the back, however, slightly arched, and the belly flat. The tail, as 
already mentioned, ia quite long and slender, depressed at its base, and 
henco conical towaids the tip. 

The fore lej,s when Btret<;lied backwards al ngthohdes eiteudnealy 
to the groin wh io the h ud kg when bro ght torward rea h al nost 
to tlie ear; 

The scales a e n bncated and keeled on the ha«k and s des The r 
general sh [ e s th t ot a loze ge te m iidtj;d p sfe o ly by an, acute 
spine. The e a e ten lon^ t 1 nal rows al in; the back w th fi e on 
each side, wh ch ar some hat obi que and smaller Underneath the 
scales are smooth j ste orly tr c sp d o the belly whdst under the 
head and throit th } ha e but two po ter sp ne. The scales >elow 
as well as above the fo e 1 gs at, keel d Tho a on the pper i art of 
the hind-legs are il o keel d hilst on the th ghs they ace sn of th The 
fingers and tots are smiounded with Lannated scales to their \ery tips. 

The femoral pores, thirteen or fourteen in number on each ^de, are 
conspicuous and situated in the middle of one single small plate. 

The black spots in the series along the back are comparatively small, 
and separated from each other by a space greater than their diameters. 
The yellow stripe extends from the origin of the neck to beyond the 
anus, the black from above the shoulder to the groin. The blue patch 
ia elongated and narrow, terminated posteriorly by a black stripe which 
runs for a little distance along the thigh. There is an elongated black 
spot on the shoulder. 

One specimen was collected on the 6th of June. 

Plate X, fig. 6, represents the species in profile and of the natuj'al 

14 
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Fig. 6. The side of the head enlarged, to ahoir more distinctly the 
structure of its plates. 

Fig. 1. Head from above, enlarged in the same proportion as fig. 6. 

Fig. 8. Head from helow, enlarged. 

Fig. 9. The right arm and fingers, seen from below. 

Fig. 10. The right leg and toes, seen from below. 

Fig. 11. Dorsal scales, enlarged four times. 

Fig. 12. Seal^ from the belly, slightly enlargeJ. 



V. CNEMIDOPHOKUS, Wagl. 

This genua is characterized by a bitiii tongue ; a double transverse 
fold of skin under the throat; teeth on the palate; maxillary teeth com- 
pressed, the posterior one tricuspid ; femoral pores ; broad plates under 
the thighs ; fingers not carinated underneath ; and a subcylindrical, very 
long and tapering tail. The body above is covered with minutely 
crowded scales ; whilst on the belly there are eight longitudinal rows of 
sub quadrangular, transversely elongated plates, or seutellse. On the tail 
the scales are ijuite large and very conspicuous, strongly carinated and 
constituting circular rows or whorls. 

The explorations of the last few years in Texas and New Mexico have 
brought to light several other species of the genus Cnemidophorus, all 
provided with eight longitudinal rows of abdominal seutellas. These are 
0. gracilis, from the desert of the Colorado ; C perplexua, from the upper 
valley of the Eio Grande ; (7. pularis, 0. Grahamii, and 0. marmoratus, 
from different localities in Tesas. 

The discovery of C. gularts in Arkansas is aa interesting fact in 
regard to its geographical distribution. 

5. CkEMIDOPHOHUS GHLAKIS, B, ife G. 
z P X fig —4 

Spec. char. — Ground col b w 1 w th 1 gitudinal stripes, 
green or yellow ; beneath yellow h wh te un 1 bcalea on the sub- 
guttural fold quite large and onap ous n p j o t on to those in other 
speoies. 
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&rB.~Cnemidop}torusffularis,^.&G. Proc. Acad. Nat. Soi.Pliilad., 
vi, 1852, 128. 

Eesc. — This species is very closelj allied to C. sexUneatus, having, like 
the latter, six longitudinal stripes, three on each side of the hody, run- 
ning from head to Bome distance along t)ie tail. It has, also, the same 
general fofm ; but on a close compaiison it will soon be observed that 
the body is proportionally shorter, the limbs more developed, whilst the 
scales on the back appear to be actually larger. The head is propor- 
tionally smaller and narrower. But the most striking organic character 
consists in the presence of somewhat large and conspicuous scales oa 
the margin of the subguttural fold of the stin. The following indica- 
tions of color are derived from the not«s of the Expedition : The upper 
surface of the head is reddish brown ; three longitudinal yellow or 
greenish stripes extending from the head to the origin of the tail ; the 
middle stripe on each side may be followed on the tail to a considerable 
distance. The dorsal space between the two uppermost stripes on each 
side is brown, or reddish brown, like the head above. The spa^ be- 
tween the uppermost and middle sti'ipes is of a deep black, and extends 
from the upper angle of the orbit down to a certain distance along the 
tail. The space between the middle and lower stripes, and between the 
latter and the abdoininal scutella, is green, or greenish btown. The 
legs are brownish red, and the belly white or bluish white. The tail 
underneath is yellowish red ; above, brownish, or reddish brown. 

Specimens were collected on the 5th and 6th of Juno. 

Plato S, fig. 1, represents Cnemidophorua gularis of natural size. 

Fig. 2. Head seen from above, to exhibit the plates. 

Fig. 3 shows the scales on the subguttural fold and the hand from 
beneath, as well as the submaxillary plates. 

Fig. 4 represents the femoral pores, the preanal plates, and also the 
plates at the iafefior surface of the hind legs, and the lower surface of 
the feet. 



VI. LYGOSOMA, Gray. 

This genus includes small aoincoid lizards, the nostrils of which open 
in one single plate, the nasal. The supranasala are wanting. The palate 
is without teeth, and provided with a triangular notch situated far back. 
The scales, broader than long, are all smooth. 

All the species of Lygosoma belong to the Old World, except the one 
here mentioned. 
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0. Ltoosoma lateralis, Dum. and B. 

Spec. ohar. — Upper pavt of head and hody chestnut-brown ; a blact 
lateral band extending from the snout across the eye to a considerable 
distance along ibe twl. Flanks grayish -brown, with longitudinal indis 
tinct, darter, interrupted vitf«. Abdomen yellowish, and tail beneath 
bluish; eircumfePeiioe of scales mottled with gray. Tail longer than 
the body. Limbs very small. 

Syn. — Scincus lateralis. Say, in Long's Exp. Back. Mts. IF, 

824.— Harl. Jour. Acad. Nat. Sc, V, 1827, 221, and VI, 1829, 
12.— Holbr. N. Amer. Herp., first ed., I, 1836, 71. 

Scincus iinicolor, Harl, Joum, Acad. Tfat. So. Philad., V., i, 1825, 156, 

Tiliqua lateralis, Gray, Syn. Ecpt., in Griff. Anim. Kingd., Cuv. IX, 
1831, 70. 

Lygosoma lateralis, Dum. and B., Erp. gen. V, 1830, 1W. Holb. 
K Amer. Herp, second ed 11 1842 133 Pi six. 

This small aud graceful ap es pp t b p d over a large por- 
tion of the United States. It alw j m t w th ning on the 
face of the ground in forests am nt, d ad 1 a n ascending either 
trees or shrubs like many oth 1 a d 

The body is sub-quadvang la Ih h ad nt nu with it, and, like 
it, flattened above. The tail ub ula taj ng nto a point. The 
plat«s of the head correBp< nd w th th des pt n which we have 
before us, except that the fronten al a n t t gi us, but separated 
by a small odd plate directly in advance of the vertical (■sometimes 
called frontal.) But this peculiarity of structuie is not ludiciitive of any 
specific difference. 

The auditive apertures are large, circular, and their margin simple. 
The fore-legs, when extended forward, reach the eye. The hind-legs are 
a little longer and stouter than the fore-legs. The scales are perfectly 
smooth, nniform above and below, and disposed in thirty longitudinal 
TOWS around the body. The two middle preanal soutellte 

One specimen was procured near the mouth of Caube creek, 
16th of May. 
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BATRACHIANS. 

Of this order of reptiles only two species were procured — a toad and 



Spec. chab. — Greeoisli brown above, with a ligTiter yellowish dorsal 
line, Patehes of blackish-brown scattered OTsr the sides and legs. 
Beneath nnieolor of a dingy yellow. Head short, groove on ite upper 
surface, not extending to the anterior rim of the eye. 

Srtf. — Bufo cognatus, Say, in Long's Enp. to Eoct. Mts. II, 1823, 
190. 

Obs, — It is not without hesitation that we have referred the present 
species to Bvfo cognatus; the description of Say as cited is exceedingly 
brief, applying almost equally well to several allied species. The colors 
of our specimen vary considerably from the B. cognatus as described by 
Say ; but the characters of the gi'oove of the crown agree better. The 
mark of "head with a groove which hardly extends anteriorly to the 
line of the anterior canthus of the eye," although not strictly in acoord- 
anee with our species, may, with some allowance, be made to answer to 
it. It is much to be regretted that the original specimen of Say was 
destroyed in the conflagration of the Philadelphia Museum, and thus all 
hopes of identification are lost. If, however, further explorations m 
Arkansas should yield many additional specimens, all differing as much 
as the present from Say's description, it will become necessary to assign 
a new name to it, especially if the true B. cognatus be at the same time 



Descriptiow. — The head is very short, the snout obtuse and truncate, 
with the nostrils subterminal. Up(ier surface of head grooved ; groove 
suhelliptical and short, not extending anteriorly to the anterior rim 
of the eye (fig. 2.) The superciliary ridges thicken from before back- 
wards, extending to the tympanum in passing obliquely behind the 
eyes, and In contact also with the parotid glands, which are subovoidal 
and of medium size. Tympanum rather small, subeiliptica! ; its longest 
diameter almost vertical. The fore and hind legs are well proportioned 
to the size of the body. The under surface of the hand is provided 
with small crowded tubercles, a more conspicuous and a larger one at 
the articulations of the fingers ; the fingers themselves are depressed or 
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flattened. A larger disc-like knob is observed on tiio middle and at the 
base of the hand (iig. 3). 

The toes {flg. 4) are but shgbtly webbed, and, like tte fingers, de- 
pressed. The fourth is conspicuously the longest, sad the third a little 
longer than the fifth. Tbe under surface of the feet {fig. 5) is covered 
with smaller tubercles than those of the hands. A large spade-like 
process exists at the base of the first or inner toe, exteriorly to whichi 
and at the base still of the metatarsus, is a small knob-like tubercle. The 
body is thickly covered with papiUte, with some large ones more con- 
spicuous along the sides of the back; on the flanks they are smaller, 
similar to those of the intervening spaces on the back ; on the abdomen 
the papiliie are smaller still ; upper part of hands and feet minutely 
granulated. The snout alone is smooth. 

The dark patches scattered over the upper paft of the animal ai'e 
margined with a light yellowish line. Sinuating yellowish lines may be 
observed on the sides of the beOy, or Hants and legs. A rather la?'ge 
spot is seen beneath the eye, and another in advance and beneath the 
tympanum near the angle of the mouth. 

One specimen procured neai' the Water-hole between Camps 6 and 1. 

Plate XI, fig. 1, represents Bufo cognalus of natural size. 

Fig. 2. The head from above. 

Fig. 3. Left hand seen from below. 

Fig. 4. Right foot from above. 

Fig. 5. Right foot from below. 



2. Rawa piPiENs, Latr. — Bullfrog. 

Spec. char. Toes webbed to their extremity, fourth toe one-fourth 
longer than the third and fifth. An elongated tubercle at the base of 
the first toe; sub articular tubercles of tingers and toes but slightly 
developed. Vomerine teeth on two rounded and separated elevations 
Bituated between the internal nostrils. Diameter of lympanum (in the 
specimen before us)greater than the diameter of the eye, 

Srn.— iJana pipiena, Latr. Hist. Nat. Rept. II, 1802, 153. Harl. 

Amor. Jour. So. X, 62. Med. & Phys. Res., 1835, 101 ; and Jour. 

Acad. Nat. So, Philad. V, 1827, 335. Holbr. N, Amer. Herp. IV, 

1842, n. PI. Jiviii, 
Bana tnvgiens, Merr. Tent. Syst. Amph. 1820, 115. Dum. & B. 

Erp. gen.Vm, 1841, 370. 
The bullfrog is quite a common animal in the United States, though 
its northern, western, and southern limits are not yet accurately known. 



,db,Google 



APPENDIX F. REPTILES. 215 

A large specimen was found in a cold spring near thelieal of the south 
fork of Cache creek, in tiie "Witchita mountains. The upper parts of 
body and 1 mbs a e CO e ed with warty eminences, more cto« ded on the 
body. These wa t a e perfectly smooth, Kite the stm itself The 
ground-wlor s g ee h brown above, with erovrded deep brown or 
blackish jofs Beneath dull yellow, with clouded bluish patches The 
lower su tace of the fe t has the same marmorated appearance aa the 
hack. The jaws and snout are greenish brown, and pertectly smooth. 

The specimen before us is remarkable for the size of its tympanum, 
which is much larger than the eye. 
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FISHES. 

BY S, F, BAIBD mX> C. GIEARD. 



Spec, chae.— General form elongated. Opercular flap rather small 
and entirely blaeb. Twenty-seven to twenty-nine rows of scales across 
the line of greatest depth of body, and about thirteen rows on the tail. 
Fifty-two scales in the lateral line. 

SYS.—romotis loiiffulus, B. & G. Proc. Acad. Nat. Sc. Philad. VI, 
1853, 391. 

Description, — The body is veiy much compressed, and more elon- 
ga,ted than usual in the genlis Pomods — so much bo, indeed, as to re- 
semble GVysfes even more than Centrarckus. Theheadconstitutesalittle 
less than the third of the total length, including the caudal fin ; it is 
auhconieaJ, with a little depression upon the middle of the stull. The 
eyes are large and circular, and their diameter is contained five timea 
in the length of the head, measured from the tip of the snout to the 
extremity of the opercular flap. The posterior extremity of the maxillary 
reaches a point opposite the middle of the pupil. The cheeks are densely 
covered with small and imbricated scales. The largest scales are on the 
opercular apparatus, (the preoperdular excepted,) where they are also 
imbricated. The opercular is subtriangular ; its upper angles rounded, 
and the posterior one terminated by a membranous and rather small flap, 
entirely black. The subopercular extends along the inferior edge of the 
opercular, tapering slightly upwards. The intei'opercular forms a regu- 
lar curve immediately beneath the preopercular, and is covered with one 
row of scales, there being a double row of these upon the subopercular. 

The dorsal fin ia rather low, especially its spiny portion. Its anterior 
margin is exactly opposite to the opercular flap. There are ten spiny 
rays and nine soft ones, the last being double and the shortest. The first, 
second, third, fourth, fifth, and sixth rays increase gradually in length in 
; the eighth is equal to the sixth; the ninth is the 
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longest. They all (the soft rajs) bifurCKto from their middle, and then 
again subdivide from four fifths of their length to the tip. The caudal 
fin is suborescentic posteriorly; its angles are rounded; iis length con- 
tained five times and a half in that of the body and head together. The 
central raya bifurcate three times upon their length. There are seventeen 
rays in all, with a few rudimentary ones. The anal is well developed ; 
its three anterior spiny rajs are the shortest, and not very conspicuous. 
The eight remaining ones aro aoft and articulated ; similar in structure 
to those of the dorsal fin. The ventrals are inserted behind the hase of 
the pectorals ; their tip, when bent backwards, reacliing the anus, which 
ia situated a quarter of an inch ia advance of the anterior margin of the 
anal fin. This is subtriangular, posteriorly subtruncated, composed of an . 
anterior spiny ray, and five soft and articulated ones, which bifurcate 
twice. The pectoral extends backwards as far as the ventrals. Its rays, 
fifteon in number, are all soft and very slender, bifurcating twice. Only 
thirteen of these rays are well developed. The formula of tlie fins is as 
follows : 

D X. 9 + 1 ; A HI. 8 ; 2. 1. 8. 7. 1. 1 ; V I. 5 ; P 15. 

The scales arc of mudium size, longer tlian high, truncated anteriorly, 
rounded posteriorly, and finely denticulated, as seen in fig. 4. The lateral 
line does not estend beyond tlie insertion of the rays of the caudal, the 
base of which is covered witL scales irregularly disposed. The smallest 
scales are observed under the head, upon the throat; the largest on the 
peduncle of the tail. 

The color is not sufficiently preserved in the single specimen collected 
to admit of description. Traces of irregular liues are, however, visible 
npon the obeelts and opercular apparatus. 

Found in Otter creek, Arkansas. 

Plate Xtl, fig. 1. Pomotis longulus, in profile, and of the size of life. 

Fig. 2. A domal scale taken on the middle of the back, above the 
lateral line. 

Fig, 3. A scale from the lateral line, exhibiting the mucous tube. 

Fig. 4. A scale from the sides of the abdomen, below tho lateral line. 

Figs. 2—4 are magnified twelve times, 

2. Pomotis BREVicErs, B. & G. 



Speo. CHA.B. — General form short and stout, subelliptical ; opercular 
flap very much developed, and directed upwards, black with a lighter 
margin. Twenty-four rows of scales across the line of gi'eatest depth, 
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and twelve rows on the peduncle of tlie tail, Tliirty-seven scales on the 
lateral line. 

Stn. — Pomotis breviceps, B. & G. Proe. Acad. Nat. Sc. Philad. 
VI, 1853, 309. 

Bescription — TLh abhrevute I head constitutes two-seyentlis of the 
entice length the caiiid in inckd d. Middle of the cranium slightly 
depressed Nostnls neirar to the eye than to the tip of the snout. 
Ejes of medium size and cucular; ■ their diameter is contained four 
times only in the length of the held fi'om the snout to the base of inser- 
tion of the opercular flap, whioh is longer than a diameter of the eye. 
The mouth is proportionally small ; the posterior extremity of tlie max- 
illary not extending as far hack as the middle of the pupil. The teeth 
are slenderer and more conspicuous than in Pomotis Imigulus, Cheeks 
covered with scales, but slightly smaller than those on the opercular 
apparatus. The opereulai' bones have the same general shape as in 
Pomolii longulus ; but the opercular flap is very much developed, longer 
than broad, and rounded posteriorly. The structure of this flap is some- 
what similar to a fin; slender and simple rnys being distinctly visible 
through the membrane. 

The doreal fin commences in. a line above the base of the opercular 
flap. Its spinous portion is almost as elevated as the soft one. There 
are eleven spinous rays, the first and second smallest ; and ten articu- 
lated or soft ones, occupying a little more than half the space as the 
spines. The structure of the soft rays and their relative length are 
much, as in Pomotis longulus ; they bifurcate from the middle of their 
length, and subdivide again upon their extremity. The caudal is sub- 
creecentie posteriorly, and its angles rounded. It is composed of seven- 
teen well developed rays, and a few rudimentary ones. The central rays 
bifurcate three times. The anal fin is composed of nine soft rays, one 
more than in P. longulus, and three spinous ones ; the second and third 
almost equal in length. They bifurcate and divide in the same manner 
as the dorsal. The insertion of the ventrals is immediately behind the 
base of the pectorals. Their shape is tjnangular, and when bent back- 
wards their tip extends to the anterior margin of tbe anal fin,^ftiu3 over- 
lapping the anus, which is situated as in P. longulus, about a quarter 
of an inch in advance of the anterior margin of the anal fin. The ven- 
trals are composed of one spinous and five articulated rays, which bifur- 
cate three times. The insertion of the pectorals is suhcr^cenlie ; the 
tip of these fins reaches about as far back as do the ventrals. The 
rays, fourteen in number, (thirteen of them well developed,) are slender 
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and show traces of a bifurcation of tie ttird degree upon tlieir ex- 
tremity. 

D XI. 10 ; A III. 9 ; C 2. 1. 8. Y. I. 2 ; V I, 5 ; P 14. 

Tlie scales are proportionally large, higher than long, suhtruneated 
anteriorly, and rounded posteriorly with minute denticuiations. Scales 
irregularly disposed, exist on the base of the caudal. The largest scales 
are seen on the middle of the flanks, and the smaljiat upon the sub- 
thoracic region. The ground-color appears to have been of a uniform 
reddish brown. The opercular flap is deep black, margined with a 
lighter line, the hue of which is not preserved. There are several sinu- 

s irregular lines upon the cheeks and opercular apparatus 



This speei 
but may eas 

One spGci 



a general resemblance to J'omoUs nietidus, Kitt., 
ijy be distinguished by prominent characters, 
,men was caught in Otter creek, Arkansas, 

Plale XIII, Pomotis breviceps of natural size. 

Fig. 2. A dorsal scale, 

Kig. 3. A scale from the lateral line. 

Fig. 4. A scale from the sides of the belly. 

Figs. 2-4 are enlarged twelve times. 



8. Lbuciscus viGiLAx, B. & G.* 



Spec, char, — Subfusiform. Doi'sal fin longer than higli. Sixteen 
rows of soaks across the line of greatest depth, and eight on the pedun- 
cle of the tail. Thirty-eight to forty scales in the lateral line, which 
runs through the middle of the sides, slightly bent downwards on the 
abdomen. 

Srs.-~CeraHchtk)/s viffilax, B. & G. Proc. Acad. Nat Sc. Philad. 
VI, 1833, 391. 

Descbiption. — Body subfusiform, compressed. The head forms one- 
fifth of the entire lenglh from the snout to the tip of the caudal fin ; 
it is contained throe times in the length of the body, the caudal fin 
being about one-fifth of the entire length. The head itself has the 
shape of a truncated cone. The eyes are subelliptica! ; their longitudi- 

* Note. — Owing to the immature state of the speoimene, we hdve preferred 
retoming tbia species to the genua Leiidscas. Although having a strong resem- 
blance to Ca-alicluhys, as also to Fijmphales, in the bluntness of (he enout, the 
inferior position of the mouth, nnd other characters, yet the specimen is almost 
too small to allow a final determination as to its generic character. 
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nal diameter being t 1 th t m da lialf iu the lengtt of tto 
sides of the head Th m th th lall, its angle not extending 
to a poiot below th 1 m f tl ves. The opercular bone is 

conspicuously larg d !ia t t p 1 1 in shape. The subopercu- 
lar and preopercul mp I ly m 11. The isthmus beneath is 

about three-tenths t h w d 

The dorsal fin 1 th h h d composed of nine rays, bi- 

furcated fj'om abo t th m ddl m of the median rajs showing 
another subdiiisio p th t ra ty The caudal fin is forked ; its 
angles aie acate It t ght w 11 developed rays, and several 

Tudimenlaiy ones above and below , the centra! ones bifurcate twice. 
The base of the i,audal fin is considecably broader (bigher) than the 
ccEtral poition of the peduncle of the tail. The anal fin is situated be- 
hind the dorsal, is higher than long, subtrapezoidal, and composed of 
eight bifurcated I'ays; the central ones subdivided towards their extremity. 
The ventrals are inserted very little behind the anterior margin of the 
dorsal ; they are rather slender, posteriorly rounded, composed of eight 
bifuicatod rays, the middle ones bifurcated towards their extremity ; and 
when bent backwards the fin does not reach quite to the anus, which 
is situated immediately in advance of the anterior margin of the anal 
fin. The pectorals are slender ; when bent backwards they do not reach 
the insertion of the ventrals. They are composed of fourteen bifurcated 
rays, the central ones subdividing at their last third. Formula : 
D e ; A 8 ; 3. 1. 8. 8, 1, 3 ; V 8 ; P 14. 

The scales are proportionally large, a little higher than long, rounded 
at both extremities, more abruptly posteriorly. The lateral line runs 
along the middle of the side, slightly bent downwards on the abdomen. 

The ground-color is yellowish brown ; a blackish stripe composed of 
crowded dots follows the lateral line on the sides. 

One specimen (immature) caught in Otter creek, Arkansas. 

Plate XIV, fig. 1, represents Lmdscus vigilax, size of life. 

Fig. 2. A dorsal scale. 

Fig. 3. A scale from the lateral line. 

Fig, 4. Abdominal scale. 

Figs. 2—4 are enlarged twelve times, 

4. Leuoiscus jiunALiNus, B. & G, 



SrEO. CHAR.— Compressed, Back arched. Tail slender. Dorsal fin 
higher than long. Ten rows of scales across the line of greatest depth, 
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and five rows on tte fail. The lateral line, whicli contains about tiirty- 
six scales, runs below tto middle of the flanks. Dorsal, caudal, ana!, 
and ventral Ads, well developed. 

Syh. — Leueiscas buhaliaus, B. Sc G, Proc, Acad. Nat. Se. Philad. 
VI, 1853, 391. 



)N. — The body maish compressecl, and rather ehort in ap- 
pearance. Back considerably arched in advance of the dorsal, behind 
■which the body tapers quite rapidly posteriorly, rendering the peduncle 
of the twl comparatively slender. The head is about one-fifth of the 
entire length. Eyes comparatively large and circular; their diameter 
contained three times and a half in fie length of the head, one diame- 
ter intervening between the eye and the snout. The nostrils are nearer 
to the eyes than to the tip of the snout. The jaws are even, (the figure 
represents the lower one a little too short.) The opercular apparatus is 
conspicuously developed, especially the opercular, which has fte shape 
of an elongated quadrangle, slightly concave posteriorly, and slightly 
rounded inferiorly. The isthmus is quite small. 

The anterior margin of the doraal fin corresponds to the middle of 
the distance between the snout and the base of tlie caudal fin. It is 
angular and higher tban long, and composed of eight rays. The anal 
has the same length as the dorsal, but is not quite as higli; it is composed 
of nine articulated rays and two minute spines at the anteiior margin. 
The ventrala when bent backwards reach the anterior margin of the 
anal fin, consequently overlapping the anus situated close to the anal fin. 
They contain eight rays, all soft or articulated, Tlie pectorals are 
comparatively small and slender, reaching the insertion of the ventrals 
when brought baflkwards. Their posterior margin is rounded ; the rays 
eleven in number. In all the fins the rays are bifurcated, and the mid- 
dle ones subdivided upon their length, Formula : 

D 8; All, 9; C 4.1. 9. 9. 1. 3; V 8; P 11. 

Tiie aoalea are large, higher tlian long, rounded anteriorly, subtrun- 
cated posteriorly. The lateral line forms a very open curve, convex 
downwards, and nearer to the insertion of the ventrals than to the base 
of dorsal. 

The ground-color is grayish; the hue is not preserved on the specimen. 

Caught, like the preceding, in Otter oreet, Arkansas. 

Fig. 5 represents Zieuciscus bubalinus the size of life, and apparently 
quite mature. 

Fig. 6. A dorsal scale. 

"Sig. 1, Scale from the lateral line. 
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Fig. 8. Abdominal scale. 
Figs. 6-8 are enlarged twelve ti 



i. Leuciscus uTTRENSia, B. & G. 



Spec. char. — Subfasiform, compressed. Insertion of ventrals m ad- 
vance of dorsal. Twelve rows of scales across the line of greatest 
depth ; six rows on the tail. About thirty-six in tike lateral line, which 
is bent downwaids on the abdomen and siigbtly broten in advance of 
the anal fin. Doi'sal and anal fins well developed. 

Syh. — Leuciscus Iwtrmds, B. A: G. Proe. Acad. Nat. Sc. Philad. VI, 
1853, 391. 



Description. — The body is mucii compressed a 
eral appearance, somewhat tapering from the posterior margin of the 
dorsal and anal fins to the caudal, the base of whioli is broader than the 
peduncle of the tail. The greatest depth is equal to the length of the 
Bides of the head, which is contained three times and a half in the total 
length, the caudal fin included. The greatest thiotness is nearly half 
of the depth. In general sspect it resembles Leuciscus kentuekimsis 
ofKirtland. The eyes are of medium size, subcircular ; their diameter 
contained four times in tie length of the sides of the head. The nos- 
trils, situated towards the upper surface of the head, ate nearer to the 
eyes than to the tip of the snout. The posterior extremity of the max- 
illary does not reach the veiHacal of the anterior rim of the orbit. 

The upper and posterior margins of the opercular constitute a uniform 
curve, whilst the anterior and inferior margins are straight, forming a 
rather acute angle. The subopercuJars and interoperculars are compara- 
tively small. 

The anterior margin of the dorsal fin is situated on the middle of the 
distanc* between the snout and the base of the caudal ; the fin it^elt is 
quadrangular, higher than long, and composed of eight ray, the last 
double, and the anterior rudimentary in close contact i\ith the next. 
The anal is shaped somewhat like the dorsal ; it has nme perfect lay^ 
and an anterior rudimentary one. The caudal is deeply forked with 
acute angles, and shorter than the head. It is composed of nmeteen 
well developed rays, and several rudimentary ones, above and below. 



The ventrals are posteri 
figure,) composed of ei 
reach the anus, which 



■ly rounded, (a character not expressed i 

ight rays, and when bent baclcwaids their tips 

situated immediately in advance of the anal 



fin. The pectorals are elongated, rather slender, rounded, and their tip 
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not quite reacliiiig tlie insertioa of tlie ventrals. They are composed of 
eleven slender, bifurcated, but not aubdirided, rays. The median rays 
of the dorsal, caudal, anal, and ventrals, are subdivided for at least one- 
fourth of their length, the bifurcation beginning sometimes upon their 
middle. Formula : 

D 8+ 1; A 1. 9; C 2. 1.9. 8.T. l;V 8; P 11. 

The scales are proportionally large, higher than long ; anterior, supe- 
rior, and inferior margins, uniformly rounded, posteriorly subtruncated. 
The lateral line is considerably bent down on the abdomen, and slightly 
broken in advance of the anal fin. 

The ground-color, as preserved in alcohol, is dull bluish brown ; the 
back is bluish ; the dorsal fln yellowish brown ; the caudal, pectorals, 
and ventrals, are reddish. 

Several specimens were caught in Otter creek, Arkansas; the largest 
of which we have had figured, 

Plate XIV, fig. 9, Leucigcus lulrensis bieo of life. 

Fig. 10. A dorsal scale from the middle of the region between the 
dorsal fin and the lateral line. 

Fig. 11. A scale of the lateral line taken beneath the dorsal fin. 

Fig. 13. An abdominal scale taken beneath the lateral line, half way 
between the latter and the line of the boUy. 
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SHELLS. 

BX PROrESSOE C. B. ADAMS. 



Amhebst, Ma a 9 aoh PS hits, 

December 1, IS52. 
Dtcah Sik: I tranamit herewith a list of &e sLells wliich were col- 
lected In Texas and upon Red river, by Captain Marcy ; 
And have the honor to remain, your obedient servant, 

C. B. ADAMS. 
President HiioncocK, 



ACEPHALA. 

1. Unio asperrimus. Lea. 

The specimens have a great profusion of small tubercles on the 
umbonea. One large specimen was taken May 22d, at the foot of the 
Witchita mountains; 3 mature and 5 young shells wei'c taken in Otter 
creek, July IStii, near the same place; long, abont 100° W. ; lat. about 
34° 35' S. 

2. ITsio, Sp. indet. 

This niyy be a variety of the preceding; but with only one decayed 
specimen, wo do not venture to describe it as a new species. It difters 
in having only a few large tubercles in two radiant Beriea, of whioii one 
passes down tie middle of the disc, and the otter is on the posterior 
angle. A few small curved ridges proceed from this angle to the liga- 
mentary margin, "So label. 

3. Unio TUBKRcnLATUB, Bames. 
A single valve of a young specimen; no label. 
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4. Unio anodobtoidks, Lea. 

7 specimens wete taken in Otter creek July 13th; one of them is 5 
inches long, 2 to 3 inches high, and 1.6 inch wide, 

B. Unio parvus, Barnes. 
2^1 specimens were taken in Otter creek July 13th» 

6. Uhio HTDrAWDS, Lea, 
2 spocimena were taken near Fort Washita July Slst. 

1. TJsio L^vissiMue, Lea. 



The specimen is for this species remarkably thick; the nacre is deeply 
colored with reddish-purple, and there are some fine radiating strife 
behind the umbones. No label, but may have been taken in Otter creek, 
since it waa in the Hume parcel with the nest species, 

8. Unio obacilis, Barnes, 



Several specimens were taken in Otter creek July 13th, and some 
July I5th, probably in a, branch of Cache creek, a few miles west of 
Otter creek. 

9, CrcLAs DisTORTA, Prime. 

4^ specimens were taken in Otter creek July 13th. 

GASTEROPODA. 

10, BuLiMirs LiijnABiLTs, Reeve. 

4 speamens (dead) were taken in Otter creek July ISth. This is 
the only terrestrial species in the collection, 

11. Pkysa ANcrLLAniA, Say. 

3 spedmens were taken in Otter creek July 13th. They are more 
shouldered than is usual, but not so much as the variety figured by Pro- 
fessor Ilaldeman, Monog. Physa, pi. 3, fig. 6. 
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12 specimens were taken in Otter creek July 13tli. 

13. Lymn^a capbrata, Say. 
2 Npeciojens were taken May 16th, one day from Cache creek. 

14. PiANORBis LF.srus, Say. 

Several specimens were taken with tbe pi'eceding ; also in Otter 
creek, July 13th. 

Geographical Buirihuiiim. 

Nos. 3, 11, 12, and 13 occur also through the western and eastern 
States. Wo. 8 has its northeastern limit in Lake Chainplain. Although 
Ohio specimens of this species are easily distinguished trom those of 
Lake Champlain, it is remarkable that these Texan shells cannot he 
distinguish ed from thena. Nos. 6, 6, and 14 are southern specie. Ko. 
10 has hitherto heen known only as a Texan shell. The remainder are 
■western and southern species. 



Found in the Little Witchita, and in a small creek between Fort 
Washita and Fort Arbuckle; quite abundant, and the specimens very 



2. Unio RuGOsua, Barnes. 

Occurs with the preceding species at all the localities above raen- 
tioiied. The specimens are lesii ventricose than any we have seen from 
the Ohio basin. They approach more nearly to a variety brought by 
Irof, Litton from Red river of the north. 
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3. UMro aiLiQiroiDBua, Barnes. 
Found in a small creek between Foii Aibuile and Fort "Wasliita, 



4. Unio LJivisaiMus, Lea. 

A fow detaelied palves of this species were foimd on tte banks o: 
Otter creek. 



[6„ Anodowta iMBEOiLis, Say. 

Abundant and very beautiful, in Beaver creek ; more sparingly la a 
Mnall creek between Fort Arbuckle and Fort Washita, 



6. pLANORnrs tbivolvis, Say, 

Abundant in many of the streams iwm Fort Belknap to the sources 
jf Eed river. 

7. Phvsa GTiiiNj, Say. 
Beaver creek, Choctaw Nation. 

8. SircciNKA AVARA, Say. 
Otter creek, Choctaw Nation, 

9. CrcLAs PARTUMEiA, Say. 
Otter and Beaver creek. 

10. Buwwus DEAi-EiTA, Say, 
Tcsa!^, 
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OETHOPTEROUS INSECTS, 

BT CHARLES GIKAED. 



I. DAIHINIA, Ha!d. 

Gen. chak. — Body rather short, concave above, without any traces 
of wings; provided with short and robust limba; second and third 
joints of tarsi, equal ; antennje long and filiform. A row of spines upon 
the under auifaco of the femora, more conspicuous in males than in 



8yh. —Saikinia, Ilald. Proc. Amer. Absoc Adv. Sc. II, 1850, 346. 

Obs. — The general aspect of this genus is that of Phalangopsk, 
from which it difiera by having "shorter antennai, shorter and more 
robust limbs." It approximates to Stenopelmatus by the atruotiire of 
its tarsi, in which the second and third joints are equal. 

Prof. Haldeman, who traced the distinction between DaUiinia and 
Phalangopsis, proposed to consider the former aa a mere sub-genus of 
the latter. But should the above character prove constant, they are 
anfSeient to raise Daikmia to the rank of a genus ; thus simplifying 
much the nomenclature. 

Two species of this genus arp known— the one herein described and 
figured, and D. rolmsta, Hald., an inhabitant of New Mexico, 



1. Daihihia BEEvu'ES, Hald. 

ZOOLOSV, PI, XV, figs. S-13. 

Spec. chab. — Dark brown, mottled with lighter shades, legs short 
and robust; iibise shorter than the femora, and strongly spinous ; anterniie 
of medium d 



Syh. — Phalani/opsis [Daihinia) hrevipes, Hald. Proc. Amer. Assoc. 
Adv. 8c 11, 1850, 346. 

Dbscriptiok. — The fact that in this species the tibife are shorter 
than the femora, contributes somewhat to impress upon it more strongly 
that character of the genua which consists in being provided with 
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shorter limbs ttan ia Pkalwngopds. The surface of the body is gen- 
erally smooth, but posteriorly, and particularly in the male, there are 
minute abort spines, which give to that region a granulated appearance ; 
these minute spines are especially crowded upon the margin of the 
segments or articulations. The femora are provided with spines above 
and below, stronger below, and more so in the male. The tibial spin^ 
are very much developed on the anterior and posterior tibiae, much leas 
on the medial ones ; anteriorly they occupy the outer edge of the limbs, 
and answer fossorial purposes ; posteriorly they constitute two rowsi 
d horizontally backwards, inclining a little downwards, the inner 
ongest. The anterior and posterior tarsi are trimerous ; 
the medial ones being tetrameroua. The ovipositor is comparatively 
small ; its length being less than the half of the length of the body, 
and provided beneath and towards the tip with from eight to ten small 
spines. 

The ground-color is chestnut-brown, mottled above with lighter shades. 
The antennae and spines are blachish. 

Specimens were collected at the Camp No. V, recorded as "yellowish- 
brown ;" others on Jane 5th and 6th, said to be "yellowish-red." 

Plate XV, fig. 9, represents the male DaiUnia brevipes size of life. 

Fig. 10 is the female, also the size of life. 

Fig. 1 1, front view of the head of the female- 
Fig. 12, a tarsus from above. 

Fig. 13, a tarsus from below. 



n. ANABEUS, Hald. 

G-Es, Char. — Body sub-ejlindrical, thickest in the middle ; without 
wings ; antennje almost as long as the body, and filiform ; pronotum 
eelliform, extending over the basal articulation of the abdomen, and con- 
cealing rudimentary elytra ; ovipositor elongated, nearly straight, swoid- 
shaped; tarsi broad, soles concave ; third articulation cordate. 

SYn.—Anahrm, Hald. in Stansb. Expl. Vail. Q. Salt Lake, 1852, 
App. 0, 370. 

Obs. — The general appearance of the genus Anahrus reminds ua 
strongly of Phalangopsis proper, from which it is distinguished by its 
movable and seHiform pronotum and the length and shape of the 
ovipositor. The general proportions of the body and limbs are more 
elongated than in Pka,lo,ng<ypsii, The structure of the tarsi, whbh is 
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not apparent upon a first glance, affords other differences not leas im- 
portant, between Anabr'as and Phalangopsis, wlien studied compara- 
tively. 

f, Girard. 



Spec, char, — AntonnK long and filiform, reaching posteriorly the 
base of the ovipositor; prouotnm short, broad; femora smooth. Yellow- 
ish ; feet and ovipositor reddish purple, Posterior mar^n of pronotum 
blaek, with two parallel black ban(k on the posterior third of its length, 
Desoription. — The abdomen above exMbita ten segments or articula- 
tions ; the anterior or basal one being, as stated above, covered by the 
posterior prolongation of the pronotum. Beneath there are seven sub- 
quadrangular plates, situated opposite to the seven middle upper seg- 
ments. The posterior segments enclose another piece bearing two spine- 
like abdominal appendages — one on each side. The ovipositor is as 
long as the abdomen, and entirely smooth. The base of the antennte 
is situated above tlie eyes, and inserted upon an angular movable piece. 
The joints composing these organs are very short, and provided with 
minute setM. The tibise are provided with four rows of spines, two 
antorior and two posterior ; tiie internal posterior row being the stoutest. 
The posterior rows are more densely set with spines, whilst the latter 
are scattered and alternate with each other in the anterior rows. The 
first and cordate joint of the tarsi is the longest; the second is the 
shortest; and from the middle of the third, a fourth slender and long 
joint arises, slightly convex above, and terminating in two spines or claws 
curved inwards and outwards. 

The ground-color above and below is yellowish ; the antennte, limbs, 
and ovipositor are of a reddish purple. The posterior margin of the 
pronotum is black. Two parallel black vittte, enclosing a narrow yellow 
one, are observed on each side of the dorsal lice, upon the posterior 
third of the pronotum. The posterior portion of the upper abdominal 
eegraents is occasionally of a deep-brown hue. 

This species differs from Anahrus simplex, Hald., by a proportionally 
much shorter pronotum. 

Oue specimen, caught June 27th, is recorded as " green and white." 
Plate XV, fig. 5, represents Anahrus kaldemanii in a profile view and 
of the size of life. 

Fig. 6 is a front view of the head. 
Fig, 7, a tarsus from above. 
Fig, 8, a tarsus from below. 
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IE. BEACHYPEPLUS, Oharp. 

Gek. OHA.R. — Body acryiioid ; elytra and wings rudimentary; antennas 
rather short ; pronotiim tricarinated; surface between the carina granu- 
lated. Second joint of tarsi very short ; first and third elongated; last 
one terminating hy two curved claws, between which is situated a sub- 
circular fleshy disk, 

Syh, — Brachypeplus, Charp. Orth. descr. et pict Fasc. IS, 1843, 
Tab. li. 

Obs.- — -This genus, established by Tousifaint de Charpentier in his 
Ortkoptera deseripta etpieta, was nut character ui,d, owing, perhaps, to 
the fact that one species oniy was known and deaciibed by him under 
the name of B. virescens, said to inhabit "Mexico " It may easily be 
distinguished from the one we shall deat^ribi, bj its much shorter antenna 
and denderer tarsi ; also by its color, whioh is deep-green, with a few 
brown spots od the pronotum, and a double seriea of these along the 
upper pait of the abdomen. 

3. BniOHYPJiPLua magnds, Giraid. 



Spec ohau. — Reddish brown; elytra dotted with black; antennse 
bluish brown ; femora and tibiK reddish ; tarsi purplish ; spines black 
towards tip; femora aub-fusiform ; a carina along the upper and middle 
region of the abdomen. 

Dbsceiptiow.— The pronotum is one-third of the length of tlie abdo- 
men, overlapping posteriorly the anterior abdominal segment entirely 
and half of the second. The entire number of abdominal segments or 
articulations is eleven, carinated upon their medial line, and continuing 
the media! carina of the pronotum aO along the middle region of the 
abdomen above. Antennje a little longer than the pronotum, and com- 
posed of about twenty short joints. The tibia* ate shorter than the 
femora, and provided, the two anterior pairs internally, and the posterior 
pair externally, with two rows of spines, the inner row the strongest. 
The femora are sub-fusiform; the posterior ones a little broader than 
tliiok, but never as much compressed as in B. virescens, in which these 
organs present sharp edges. The tar« are all tetrameroua: the first 
article ia the stoutest and the longest, the second being quite short; 
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the third is more slender, and the fourth the smalleat, terminating into 
two curved spines or claws, between which la a tubcucuUi fleshy disk. 
The rudimentary elytra are aubovoidal, not extending b'lcii.nards to the 
posterior margin of the third abdominal Bee;ment 

The ground-color, as preserved upon specimens m alcohol, is yellowish 
brown ; hlaei dots and spots are scattered over the rudimentary elytra 
The antennse are bluish brown ; the femora and tibiie reddish, and tho 
tarsi purplish, whilst the spines are black. 

This species differs from B. vitescens by its proportionally longer an- 
tennae, shorter pronotum, and less compressed femora. The general 
shape of the body is in every respect proportionally longer than in the 
latter species. 

Two specimens were collected on the Vth of July — one " green," the 
other " reddish brown." 

Plate XV, fig. 1, represents Brachypeplus ma/jnus in natural size. 

Fig. 2, front view of the head. 

Fig. 3, a tarsus from above. 

E^g. 4, same from below. 

We refer to Brackypeplus virescens two specimens; one collected on 
the 12th of June, and which was "green above, white beneath, with 
yellow and black stripes on the back;" another specimen, a litUa 
smaller, caught June 31at, was " green and brown." 
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ARACHNIDIAN8. 

BY CHARLES GIEABD- 
I. ARANEID^. 

1. Mtgai.b HENraii, Girard. 
Zoo LOOT, PI, xvr, 1-3. 



Spec. char. — BlaokisL brown; densely studded with hairs. Copha- 
lothorax suboircular, with a median and transversely elliptical infundibu- 
lum upon its posterior half, whence shallow grooves radiate towards the 
periphery. Abdomen ovoid. Palpi composed of five joints besides the 
masilUe, a took in the male. Ee^ six-jointed. 

Debcriptiow. — This species is one of the largest of the goaus hitherto 
found within the limits of the United States. The specimen figured, 
however, is much below the usual size. The cephalothorax is subcir- 
cular in shape, a little broader in the male than in the feraaie. The 
eyes are disposed as in fig. 8, on a little eminence near the anterior 
margin, and upon the midial line. On the posterior half of the same 
region, on a line with the eyes, is a transverse infundibulum, some- 
times subcrescentio, convex posteriorly. Shallow and sometimes irregu- 
lar grooves radiate from that centre towards the margin of the cephalo- 
thorax. The abdomen is ovoid ; considerably larger in the female than 
in the male. The labium is quite small. The chelicerw are robust, 
regularly arched, terminated by a rather slender hook, similarly curved, 
and movable upon the chelicerie. The palpi are six-jointed ; the basal 
joint, fimctioning as maxilla, is robust, and not otherwise distinguished 
from the following, except that it is provided along ite mner mar^n 
with a brush-like series of hairs. The second jomt is very short ; 
the third is the longest ; the fourth is a little larger than the second ; 
the fifth a little shorter than the third ; the fourth, "ihortei than the fifth ; 
the sixth is the size of the second, but differently ihaj ed, being rounded 
at its extremity, at the inferior surface of which exists a hook, very stout 
at the base, tapering into an acute point curved downwards and out- 
wards. In the female the sixth joint of the palpi is as long and of the 
same shape as tho fifth, and deprived of the hook. The fourth pair of 
legs is the longest ; the first pair comes next ; the second pair is the 
smallest. They are all six jointed, the first joint short and robust. 
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The seooud joint is tlie longest ; tte third the smallest ; the fifth is, after 
the seooud, the next in lengtli ; then the fourth, and finally the sixth. 
The externa! pwr of fuai, or spinning apparatus, is slender, and as usual, 
thiee-jointed ; the internal pair is very small, and not conspicuous. 
The whole surface of the body and legs, above and below, is densely 
covered with fine setose hairs. The color is uniform blackish brown. 
'The Mygaie kentzii is the large black spider known in the Southwest 
HS the tarantula, where its bite is greatly dreaded. 

A female specimen was collected on fie l7th of May, on an open, 
barren prairie between Camps 2 and 3, Other specimens of both sexes 
were taken on the 28th of June, near the head of south fork of Red 
river. 

Plate XVI, fig. 1 represents Mygale hentzii seen from above. Fig. 
2 is an undorview to exhibit the labrum (1), the maxillse (m), the 
chelicorse (c), and the palpi (p), also to show the fusi (f). Fig. 3 rep- 
resents the disposition of the ocelli. 

2. Lycosa pilosa, Girard. 



Spec. chak. — Hairs of a yellowish brown color, covering the upper 
parts. Beneath black ; cephalothorax subpyriform ; abdomen ovoid. 
Palpi composed of five joints besides the maxillas ; terminal joint pro- 
vided beneath with two small spines. Legs very long and slender ; all 
six-jointed. 

Desomptiok. — Of all the American Lycosa hitherto describod the 
present species is the one in which the legs are the longest and tlie 
most slender. The size of the cephalothorax and abdomen is propor- 
tionally smaller, however, than in L. fatlfera, Hentz. 

The cephalothorax is longer than broad, elevated on its middle region, 
and anteriorly very prominent ; subpyriform in its general outline ; the 
narrowest part directed forwaidi Its surface, when freed from its fur, 
exhibits shallow grootesradiatmgfrom the centre towards the periphery, 
pretty much in the same manner as in the Mygale just described, 
although much lefs conspicuous There is no central infundibulum, 
which is replaced here by a minute longitudinal furrow about a tenth 
of an inch in length The abdomen is ovoid, and as usual, larger in 
the female than in tlie male. 

The chelicerie are stout, with a very slight downwards inflexion, 
provided with small protuberances upon the inner margin of its anterior 
extremity, and terminated by a slender hook curved inwardly. The 
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labrum is compwatively small, wMlat tlie maxillte are stout. Tlie palpi 
are slender, and composed of five joints. Tlie flrat joint is yerj small, 
inconspicuous ; tte second is tlie longest and the most slender of all ; 
the third is somewhat larger than the first, the fourth larger than the 
third, and the fifth larger than the fourtJi, which is swollen and suh- 
conoave beneath, provided with two minute hooks inserfed upon two 
tubercles. In the female the palpi are slenderer than ia the male, and 
the last joint is stjnple and longer than the thiid. The legs are long 
and slender, composed of six joints : the hind pair is the longest ; tho 
first pair is the next in length ; the third pair is the shortest. The 
third joint is tie smallest in the foui' pairs ; the first joint is the next in 
length, and the stoutest ; the second pair is the longest in the three 
anterior pair ; the fifth comes next, then the fourth and sixth. In the 
posterior pair the fifth joint is the longest ; then the second ; then the 
fourth and sixth. The fusi, four in number, are short, intimately 
grouped, and composed of a single joint. The whole surface of the 
body and logs, above and below, is densely covered with short hairs. 

The color above is uniform gi'ayish brown. The abdomen, cephalo- 
thorax, and first joint of legs beneath, are deep black. The second, 
third, and fourth joints are of the color of the upper parts upon their 
middle, and black near their articulations. The fifth and sixth joints 
are almost entirely black. The extremity of the chelicerte and palpi are 
black beneath. When the hairy covering is removed, the color is a 
uniform chestnutrbrown. 

The color may present some variations ; thus in the notes of Captain 
Marcy, one is described as having "the back brown, belly dirty white, 
head and legs red." 

One specimen preserved in alcohol exhibits a reddish band down the 
middle of the cephalothorax, and two black vittie, one on each side of 
the abdomen. The cephalothorax beneath is reddish ; and on the 
abdomen there are two elliptical light spots. 

Specimens were collected the 16th of May on the open prairie, between 
Camps 1 and 2; and on the 19tb of June, on Canadian river, Arkansas. 

Plate XVI, fig. 4, represents the trophi, showing the labvum (1), the 
maxillie (m), the palpi (p), and chelicerie (c). Fig. 6 exhibits the 
disposition of the ocelli. 



,db,Google 



APPENDIX P. ABACHNIDIANS. 



n. TARANTULID^. 



Spec, chae, — Blackish, browa above, deep cbestnut beneath ; upper 
surface of body and legs minutely granular ; beneath smooth, with scat- 
tered minuf« imprinted dots. First and second articles of the palpi very 
granular, remaining ones with a few granules and numerous imprinted 
dots. Caudal appendage very much developed, and composed of about 
fifty joints. 

Deschiption, — There is a very great resemblance between this species 
and 2". giganteus.* The only striking difference which esists between 
them is to be found in the structure of the palpi and in the length of 
the caudal appendage. 

The cephalothorax is elongated, narrowest anteriorly, where it assumes 
almost a triangular shape. Its posterior margin is subtrtinoated, slightly 
concave in the middle. The central portion of the anterior third of 
the eepbalothorax presents a perfectly plane surface, with a media! 
furrow, as it were ; whilst posteriorly it is depressed, and sloping to- 
wards the mai-gina, the surface showing shallow depressions, one upon 
the middlo line, and more regular than the lateral one. Near the ante- 
rior extremity, and in a subcircular depression on each side of a medial, 
smooth, and rounded elevation, are found the ocelli, circular, large and 
black. In advance of these ocelli, the rostrum is almost abruptly trun- 
cated, as seen in the centre of fig. 3. From the anterior ocelli to the 
lateral ones entends a linear series of granides, terminating upon the tu- 
berculous elevations, upon which are seen three yellowish ocelli grouped, 
as exhibited in fig. 2. 

The chelicerie are robust, but very slightly bent, composed of one largo 
joint and a conical, curved, and acute spine ; to the inner side of which 
are attached brushes of quite elongated and reddish sot^. Palpi long 
and robust, in the shape of arms, and composed of six joints. The first 
joint is seen only from below (Sg. 4, a), and exhibits a subtriangular 
and flat surface, terminated anteriorly by a conical point. The second 
joint is smaller than the first, scarcely to be seen viewed from below, 
but developed upon its upper surface into a fiattened and irregular disk, 

" See GuiritCs MagBziQ de Zoologie, 1835, Class VIII, for an Uliistrated mono 
graph of the genus Thelyphotaia bj H. Lucae. 
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provided upon its antprior margin witli flre conical spines, varying in 
hue seen, in front, (fig 3, b), it is elevated almost vertically from tie 
hjnzontal position of the first. The third joint is the longest of all, 
slightly curved, and provided inwardly with two minute spines— -one 
above, the other below The fourth joint is somewhat shorter than the 
third but is ninL.h longer than broad, sub cylindrical, slightly bent, and 
provided at its inner, anterior, and upper edge, with a prominent, conical, 
and straight spine. The fifth joint is of the length of the fourth, but 
slenderer, and provided anteriorly with a stout and shorter spine. Fi- 
nally, the sixth joint is a subconioal and spiny processus, moving against 
the spine of the fifth joint, constituting a forceps, and used as such to 
seize prey. The thoracic appendages (feet) are long and slender, espe- 
cially the anterior and posterior pairs. The anterior pair may be readily 
distinguished from the three others, in not being provided with hooks 
upon their extremity. Its function is rather that of a pair of palpi than 
that of ambulatory organs. The first and second joints are short and 
stout; the third, fourth, and fifth long and slendei'; the fourth and fifth 
almost equaJ in length, and longer than the third. Eight small joints, 
together ec[ual in length to the third, terminate these appendages. The 
three others are constructed upon the same plan, all having nine joints 
and terminal hooks, generally two in number. The first, second, and 
third joints are similar to those of the anterior pair ; the third, how- 
ever, is the longest; the fourth is bnt a little longer though slenderer 
than the second, and slightly curved ; the fifth is much slenderer and a 
little shorter than the third. !Next come four small joints, together 
smaller in length than the fifth, and provided upon their anterior mar- 
gin with minute spines. The second of these four, or the seventh in 
the series, is the longest of the four ; the third is the smallest ; the first 
and fourth are equal in length, the latter much slenderer. Two hook- 
like and slender spines terminate these organs 

The abdomen is longer than the eephalothorax, oval in shape, 
though depressed, and composed of eight very distmct segments and a 
halfi the anterior one. The stigmatiform bodies are quite (.onspicuous 
above (seven pairs), and below (four pairs) The antenor half segment 
is not seen from below. The seventh segment eshibits lateially a second 
pair of stigmatiform bodies, less conspicuous, however, thMi the others. 
The posterior segment has also faint trac^ of an analogous pair. The 
two first caudal rings are very nari'ow ; the third is as large as the two 
others togetbei'. The filiform appendage is very long, and composed of 
about fifty joints. 
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— ARACHNIDIANS. 

The mpei ';iiit)C(, of tlie ciplia!jllnia\ jnil dVlompn is coveied with 
minute grannies extending over the palpi, being particnlaily deii=e on 
the three fiist articles, and ovpr the thiee first joints of the thoiacic 
appendages al^ Minute impunctmes are seen upon the remaining 
articles and joints, and aI^o ai-attered upon the mfetior auiiate ot the 
appendages and body Minute set* aie scattered over the appendages 
of tlie cephalothorax and abdomen, more densely towaii^s their extreroi- 

The color is uniform blackish brown above, and deep chestnut beneath. 

One specimen of this animal was collected. 

Plate XVir, fig. 1, i-epresenta, seen from above, TJtdypkonus excubilor 
the size of life. 

Fig. 2 gives the position, number, and relative size of the ocelli. 

Fig. 3 is a front view, exhibiting in the centre the chelioene and the 
three first articles (a, b, c) of the palpi. 

Fig, 4 represents the anterior portion of the cephalothorax from 
below : a, first article, h, second article, and c, third article of the palpi ; 
and d, anterior pair of feet. 



MI. SCORPIONIDiG. 

Although the collections made in the valley of lied river contained 
no specimen of this group of araohnidea, we have brought them here 
to notice, satisfied as we are that they exist in that locality. 

Scorpions are found in the southern Atlantic States, all along the 
Gulf of Mexico, through Texas and New Mexico to California, and 
through Louisiana to Arkansas. 



1. Scorpio (Telegohus) e 



Spec. ohar. — Body greenish yellow ; thoradc and caudal appendages 
yellowish. Lateral ocelli in close contiguity; posterior one the smallest. 
Median ocelli situated on the sides of an elongated and black elevation. 
Chelicerte terminated by a serrated claw. Palpi robust, shorter than 
the body. Caudal appendage as long as the body, the spine excepted. 
Abdominal comb with eighteen laminte. 

Description, — The general form of the body is fusiform, anteriorly 
and posteriorly tapering. The cepba]othoras proper is subquadrilateral, 
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longer than bvoad, naiTOwer anterioily than posteriorly; both of these 
extremities linear ; lateral margin somewhat undulated. Its surface is 
carved with a few undulating giooves, giving to the rest an undulated 
appearance; and over the whole, minute granules. The median ocelli 
are black, situated a little in advance of the middle of the length of the 
thorax, and placed on the sides of an elongated, little, and black emi- 
nence, divided longitudinally by a gi'oove. The lateral ocelli are set 
close together, and situated neai the antetior margin of the cephalotho- 
ras ; the posteiior one !« much the "imallest thfy aie ippresented with 
their relative propoitions in fig 1 The t,Iielieei«e are stout, two- 
jointed; thL. scuind being the laigest, and is terminated by a minutely 
serrated claw, the palpi aie hvejomted, the first joint is short and 
stout, and fulhls the t unction ot j iws witbDut denticulation. The second 
is the smallest. 1 he third and fourth are more elongated ; the third 
a little longer than the fourth. They are angular, the angles being 
maigined with dense rows of minute granules. The fifth joint or hand 
(carpus) is stout ind swollen, exhibiting eight undulating ribs, (four above 
and four below), upon which is a row of minute granules. Two rows 
above and below are seen extendint; along the spiny immovable pro- 
cessus of the hand, constitutrng, w ith a movable spine, a slender chela or 
claw, slightly curved inwards. Scattered seta may be seen on the whole 
length of tite p^lpi; and also on the thoraoie appendages (feet.) The 
latter are slender; the fourth pair is the longest; the firstpair the smallest, 
the second and third pairs being of intermediate proportions ; the second 
longer than the first, and the third longer than the second. They are 
all flattened, seven-jointed, and terminated by minute hoots. The third 
joint is in eveiy one the longest and most slender; the fifth, sixth, and 
seventh are small, the seventh being the smallest of all. There are 
generally three terminal hooks; occasionally minute spines may be seen 
near the articulation of the sixth and seventh joints. The first joint is 
the stoutest, and in the firet pair of these appendages it has something 
to do with mastication, functioning perhaps as a lower lip. The 
abdominal combs are slender and elongated, and composed of a trans- 
verse triarticuiated piece, and of eighteen httle laminse attached to it. 
The dorso-abdominal shields, seven in number, increase m size from 
forwards backwards, the anterior one being the narrowest of all. Their 
Fnrface exhibits minute granules not very conspicuous. There are only 
five ventral shields, nearly equal in size; the posterior one somewhat 
difi'erent in shape, and not provided with stigmata. The caudal ap- 
peniiage (tail) is as long as the body, and composed of five joints and a 
poison bag. The two first joints are the smallest, the fifth being the 
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longest; the poison bag is swollen up and provided with a slightly 
curved and acute hollow spine. The upper part of each joint is concave 
or grooved, whilst the inferior part is convex. They are carinated, and 
rows of conspicuous granules are observed along the eariniE. 

TJio color of the body above is uniform, greenish, yellow ; the thoracic 
appendages (feet) are yellowish, whilst the palpi and caudal appendage 
(tail) reflect a reddish shade upon the yellow ground. 

The specimen figured was collected in the valley of the Great Salt 
Lake of Utah, by Capt. Howard Stansbury. 

A much smaller specimen was brought from Eagle Pass, Texas, by 
Mr. Arthur Schofct, of the United States and Mexican boundary. 

Plate SVI, fig. 5, repreaenta, size of life, S. {Telegonus) horeus seen 
from above. 

Fig. 6 is a view from beneath, to show the abdominal combs, first 
abdominal segment, and origin of /ourth and third p^rs of feet. 

Fig. 7 represents the distribution of the ocelli. 

2. ScoitPio (Atrbus) CAt-rFOnmcDa, Girard. 

Genera] form of body and appendages slender when compared to the 
preceding species. The tail is almost twice the length of the body; there 
is not the same disproportion of length between the first and second joints 
and the remaining ones. The carina and rows of granules aro much loss 
conspicuous. The cephalothorax and dorso-abdominal shields exhibit 
caiinffi and rows of granules not only on the palpi, but likewise on the 
feet. Rows ,of granules may be seen along the angular projections or 
carinse. The ehelas are much slenderer, the hand (carpus) and poison 
bag m«ch smaller. ■ An exceedingly minute spine may be obsetred on 
the poison bag under the sting. The lateral ocelli are situated more 
anteriorly, more apart from each other, and equal amongst themselves. 
The abdominal combs are composed of twenty lamina. 

Color light brown ; palpi and tail deeper ; upper part of abdomen 
blackish, with a median light vitta. 

One specimen was collecf«d in. California and presented by Dr. Stone 
to the Smithsonian Institution, 



3, Scoui'io (Athecs) SAri, Girard. 
Stn. — Buthus viltatus, Say, Jour. Acad. Fat. Sc. Philad. II, 1821, 
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TTpon a close exammation of several apecimens of this species obtained 
from western Florida, we satisfied ourselviK that it belongs to the sub- 
genus Atreas instead of Bv.thm, in whieb it was placed by Thomas Say- 
It so happens that the specific name of vittatm has since been given by 
Guerin to another South American species of scorpions ; and if we pro- 
pose here to replace Say's specific name, against the received law of 
priority, we would remark that when full grown, the vittte entirely dis- 
appear, and the color becomes uniform deep reddish brown, the legs and 
under surface being lighter. la this species the tail is once and a half 
the length of the body. The palpi are propoitionally small, and in the 
young exiguous. The chelte are slender, slightly curved, with an undu- 
lation at their base, but without marked denticulations. The upper sur- 
face is finely granular. There are from thirty to thirty-two lamiaie to 
the abdominal combs. " Fuscous, with three fulvous vittffi, ades blaek," 
applies strictly to the immatui-e state. 

Specimens of (his species were sent from Pensacola, Florida, to the 
Smithsonian Institution, hy Dr. Jeffrey, tJ. S. W,, and Dr. J. F. Ham- 
mond, U. S, A. 

A species very closely allied, if not identical with Scorpio {Atrew) 
myi, is not uncommon in Texas, where several specimens were collected 
by Lieut. D. IST. Couch, U, S. A. 



IV. PMECDOSCORPiOH"ID^. 

OjisiiHVATiowa CPON Galbodes sijnui.ATA OF Thomas Say. 

Two species of this genus are described by the same author in Major 
Long's Expedition;* one vinder the name of Galeodes paUipes, the 
other nnder that of G. suhulata, the only difference between them con;- 
KSting in the structure of the chelicerse, which in O.pallipes are termi- 
nated by arcuated claws, armed within with many robust teeth, whibt. 
in G, auhulata the upper claw is nearly rectilinear, and the lower one 
alone possessed with two robust t«eth. 

Having but one individual of this genus at our command, we are not 
prepared to decide upon the question of the validity of both species. 
The Bpeoimen before us answers to Say's eharactei's of G. suhdata; and 
being perfectly satisfied that it belongs to the latter species, we propose 
to describe it a Httle more at length than was done by its discoverer., 

* Acconnt of an expe<1ition from Pittsburg to the Rocky Mountains, gerformed' 
in the jeara 1819 iind '20. Vol. II, 1633, p. 3. 
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The entire leagtL t m tli t }. f th li 1 ^ t Ih d f th 
abdomen, is one inhd^tthbdm tlffm bt 
one-half of that le t,th Th ph 1 th uimp d t th 1 

tinot segments; tht mhthl t ptf 

attachment to the p t f th m th to th p Ip d th t t 

pairs of lega ; to ih 1 th at g"i t tta h d th th d j ai 

of legs, and to the th d segm t th f th p fh t t 

of cephalothorax, frmb bhhdl dmtl At 

its anterior roargi t t d th t 11 p t d t m h 

other by a deep g Thhl ytotdcc po^ed 

of one single joint 1 sely d h t h d t m t I 

each by two spin b (fi g t th t«) Id 

another below (the tl b ) m t Uj g t th pp Th 

latter is compressed ac t Im t ectU 1 mo- th th f 

one is Eiiboonieal, Ij d tet Ithjt Ijo- 

vided at its base i dly th t p y m 11 p es Th p Ij 

are proportionally btt ll^ththth t 

pairs of legs ; som hth (h tLl thj btf tt 

appearance, as all th j t t b? (th m illse oept d) 

preserve the same d t Th y 1 th wh 1 1 gth 

■with haii-s similar t th th 1 1 -e Th m Use bt 

angular, provided ly h b hes t h Th t j t (th j t 

of the palpi) is ve y m 11 It g 1 th ae d th 1 gest 
the third ia the n t 1 gth h It tl th t p f h h 
hibits a minute sn tl t be If k b Th fi t p f 1 g is 
the most slender t 1 tl ae ppe d g d b t th i gth t 

the third pair"; th b 1 j t q h t t! d fh h rtest 

of ail ; the third th I g t tb f th fif h d th 11 
the Oder enumera d. Th 1 t j t te m t I L th p Ip bl fly 
This anterior pair f 1 gf. H I hy d pa f i li p 

the ground that th t t is m t I k Th th g p 

of thoracic append g jtlth pedf jt 

more than in the first p d p Ip d f th t tel by 

two minute cur^'ed Iw Thfit d dthdjt ht 

stoutish, and 8ube:j 1 th m t, 1 d 1 d tl 

fourth being the 1 g t 1 th tl d h g g ad lly Th y 

are covered upon th wh 1 1 gth tl h rs I t th h h 

cover the palpi, btpehjlssl Ij Thld b d 

being a little dep d ? ly h b d I 1 d 

posed, as usual, of seg t 1 

Collected on June the 10th. 
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MYBIAPODS. 

BY CHAKLES GIEAED. 
1. ScoLOFBNDRA jiEHOS, Gjrard. 



Spho. guar. — Twenty-one pairs of grallafoiy a^^ 
of Si's segments or articulations, and a conical terminal f_ 
lees curved. Back bicariDated ; beneath, flat and grooved. AnteniiEe 
composed of twenty-five joints; color uniform dark-reddisli brown; 
lighter beneath. 

Desckiption. — ^The general form of the body ia depressed, subcon- 
cave above, flat beueatli. It is composed of twenty-one annuli, segments 
or rings, each of which bears one pair of locomotoiy appendages, 
(feet.) The middle region of the back presents a slight double carina 
and last segment. The intermediate area is rather flattened, whilst each 
running parallel the whole length of the body, very faint on the first 
side, is gently sloping towards the exterior margin. At the inferior 
surface, two longitudinal furrows or grooves may be seen extending the 
whole length of the body, and dividing the abdominal disk into three 
almost equal parts. The stigmata are transversely elongated, and 
situated imtnediately beneath the lateral mai'gin of the dorsal shields of 
each segment. The insertion of the loeomotory appendages fakes 
place imimediately above the lateral margin of the abdominal shields of 
each segment. The locomotory appendages are as numerous as the 
segments of the body — twenty-one p^ra constructed alike ; that is to say, 
composed of five joints and a curved terminal spine. A minute spine 
may occasionally be seen at the anterior mai^n of the fourth and fifth 
joints. The third and fourth joints ai'e longer than the first and 
second; the fifth is always the smallest: tJiese organs are tapering 
rapidly towards tbeir extremity. In the caudal pair, the firet and second 
articles or joints are longer than the third and fourth ; the first one is, 
moreover, provided with a spiny process along its inner margin. Its 
general shape and directing distinguishes it, likewise, from all the other 



,db,Google 



244 APPENDIX P. MYEIAPODS. 

The second segment ia quite short, tlie shortest of all, and wntrasis 
strangely with the otlera, which preserve regular proportionB, gradually 
diminishing from tlie middle of the length towards both estremities, 
with but few exceptions. The firet segment or ring is one of these, 
being the slortest after the second ; its anterior margin is subcreacentio, 
the concavity of which reeeiTes the cephalic shield or disk (head.) 
Besides the anterior pair of locomotory appendages, it gives a point of 
attachment to a pair of robust and two-jointed foreefs, functioning as a 
pair of jaws for seizing and holding the prey. The central piece is 
large and subtriangular, the anterior margin of which is denticulated, 
(the second lip of some authore.) That second or external lip (labrum) 
is formed by the union of two pieces, which ace separate in the young, 
whei'e ihey constitute a third joint to the forceps-jaws, the second lip 
tien being also separate, and existing as a liraina already denticulated 
anteriorly. The next joint is short and stout; the second is a conical 
and tapering spine, ciuved inwai'dly and perforated, as it is wel! known, 
for the passage of a venomous fluid, not otherwise dangerous. 

The cephalic disk itself, seen from above, is snbcirculav in shape, pro- 
jecting slightly between the antennte, and showing upon its surface traces 
of the dorsal caiinfe alluded to above. To its inferior surface we find 
attached two pMTs of mandibles and one pair of palpi. In proceeding 
from outwards inwards, we will find immediately behind the forceps- 
jaws the palpi, (little feet, sometimes called,) composed of four flattened 
joints and a minute, curved, and terminal hook. They are united at 
their base by the means of two additional central pieces. The second 
joint is the longest, and slightly bent. The exterior pair of mandibles, 
the one next to the palpi, is composed of four joints, the first being 
almost as long as the three remaining ones ; the fourth is rounded, pre- 
sentini^'an inner concave surface with a sharp terminal rairE^n. Thev 
a )on h mdd b a ance i,ed a T mn pa 

m ndib es comp ed w h fi y hap d 

ndb a b a dnagn nny 

b m pni, u fiem numb ng a d n la d 

In n n nia gin f h phtl d sk a n ha na- 

mp( dfwn fl ntagduydm nish ng n h kne> and 

n a § n n h tow dh mtywhhfi n Ext 

orly to the antennte, and close to the margin of the disk, are situated 

the ocelli, four on each side, as usual in the genus, and disposed as rep- 
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The inferioi" surface of the last ring differs from the others in having 
a much smaller shield, and in being provided on each side wifli a stout, 
subcorneal spine, directed backwards. 

Au immatute specimen, one-third of the length of the one figured, 
has tie same number of segments or annuli, the same number of feet, 
and the same general sti'ucture. 

One individual of this species was collected, on the 15th of Jubc, at 
Sweet-watei' ereet ; others were found in July, between the south fork of 
Eed river and Otter creek. 

Plate XVin, fig. 1, represents Scolopendra keros size of life, seen 
from abova 

Pig. 2. The head from below. 

Fig. 3. Posterior extremity from below. 

Fig, 4. A medial segment to show the attachment of feet. 

Fig. 5. Disposilion of oeelh on left side. 



Spec. ohak. — Ground-color bluish black; segments narrowly mar- 
gined posteriorly with reddish ; anterior margin of segments rather blue, 
whilst the middle is rather black, thus giving the appearance of three 
rings of color. The anterior portion, which is covered by the articula- 
tion, is fulvous. Feet deep chestnut-brown. Antennie rufous at base, 
" ' ' h at tip. Stigmata not conspicuous ; marked by a series of small, 
e blackish spots. 



Ebmaeks. — This species is allied to Julus marginatus of Say, but its 
body is proportionally much stouter. The ocelli ai'e disposed upon a 
aubtriangular space quite different in shape. The antennte themselves 
are slenderer in proportions. The labrum (upper lip) is also less emai- 
ginated than in Jiiltig marffinatus, and the marina! punctures much 
leK couspicuoua. 

.s collected on the SYth of June, 



Spec. ohar. — Body, feet, and antennie, uniform deep blackish brown; 
ant«imse and feet occasionally reddish, as also the labrum and anterior 
margin of first segment. Posterior third of each segment of a shining 
blact Stigmata and lateral stride beneath quite conspicuous. 
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Ehmaeks. — Resembles more Julus omatus ttau Julus marginoMs 
ia. the geueral proportions of tlie body, but in the structure of the 
antetmie and labrum cornea nearer to Julus marginatus. 

Specimens of this species were collected at Prairie Mer Rouge, Loidsi- 
ana, by James Faii-ie, Esq., and sent U> tlie Smithsonian Institution. 



.d by Google 



APPENDIX G. 



DESCKIPTION OF THE PLANTS COLLECTEB DURING THE EXPE. 
DITION: BY DE. JOHN TOEEEY. 



Wo. Qd, Si'. Mabe's PtACB, New York, 

Auffust 10, 1853. 

Dear Sir : I have examined the coilectiou of plants tJiat you brought 
from tlie headwaters of the Red river, towards the Rooky tnountaina. 
The flora of this region gfeatly resemblea that of the upper portion of 
the Canadian. It is remaikable that there occur among your plants 
several species that were fii'st discovered by Dt. James, in Long's Ex- 
pedition, and have not been found sinea until now. Your collection ia 
an interesting addition to the geography of North American plants, and 
serves to mark more clearly the range of many western species. For 
particular remarks on the rarer plants, and descriptions of the new 
species, I refer you to the accompanying list. 

At your request I have had some of the rarer plants drawn and en- 
gi'aved, to illustrate your report to Congress. 

Yours ti'uly, 

JOHN" TOEliEY. 
Captain B, B, Marcv. 
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KANUNCULACKlE. 



CtinMATia Pn'CHEiu, Torr. and Gr., FI. 1, p. 10. "WitoliitaMotni tains; 
fl. and fr. July IT. 

Anemone Cabolikiana, Walt, ; Torr. and Gr^ FI. 1, p. 12. Sources 
of the Trinity Elver; May 3. 

DBLPHiNTTJin AKUMiUM, Michx.; ToTr. and Gr,, PI. 1, p. 32. Main Fork 
of the Eed River ; tl. May 8— June J 6. 

PAPAVEEACE^. 

Ab&emone Mesicana, Linn.; Ton', and Gr., FI. 1, p. 61. Common 
on the npper waters of the Red River ; May — Jur.e 16. 

CRUCIFEEjE. 

Vesicaria an eusTi folia, Nutt.,inToiT. and Gr., FI.l, p. 101; Gray, 
PI. Lindh. 2, p. 145. Sources of the Trinity River; fl. and fr. May 3. 

V. STENOPHYLLA, Gray, PI. Lindh. 2, p. 149; and PI. Wright. l,p. ,10, 
and 2 , p. 13. North Fork of the Red River ; fr. June 14. 

lirarBuSA WisLizENi, Engolm., in Wisliz. N, Mex, p. 95 ; Gray, PI, 
Wright. I, p. 10, and 3, p. 14. Abundant on the headwaters of the 
Eed River; June 23 — July 14, 

The apecimens of this plant collected by Captain Marcy vary con- 
siderably in the leaves, which are often nearly entire. The flowers also 
vary in size; the petals being sometimes nearly one-third of an inch in 
length. The silicles are larger than in specimens eoEeoted in New 
Mexico by Mr. Wright and Dr. Edwards. They are by no means always 
deeply emai'ginate at the base, and sometimes they are slightly notched 
at the summit, 

STKEPTANTHns HTACiNTHoroBs, Hook., In Eot. Mag., t, 3616; Torr. 
andGr., Fl. 1, p. 18; Gray, Gen. 111., t. 61. Witchita Mountains to 
the boundary of the Choctaw Nation ; fl. May 31 — June 4. 

CAPPAEIDACEJi. 

PoLAKisiA cfRAVEOLENS, Eaf. ; ToiT. and Gr.,Fl. l,p, 123, and Supply 
p. 669. Witchita Mountains ; fl. and fr. July 16. The pods aJ:o on a 
short stipe, and the seeds are more or leas rough. 
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SiLBKB AuTmRHiNA, Liun., ToiT. aiicl Gr., Fl. I, p. 191. On tlio 
Main Fork of tte Bed River ; fl. May 8. 

PAnoNYcniA Jamesii, Tori\ and Gr., Fl, 1, p. lYO ; Gi-ay, PI. Feiidl., 
p. 14. Middle Fork ot Bed Eiver; fl, May 22. 

PORTULA0ACF-.E. 

Talinum tbkbtipolidm, Pursh, Fl. 3, p. 3S5 ; Gray, Gen. 111., t. 98. 
Middle Fork of Red Eiver ; fl. May 22, fr. July 5. 



MALTAeiBTJM cocoiBBUM, Gray, Gen, 111., t. 121; PI. Fendl, p. 24, 
Mcdva cocdma, N-att. Stda coccinea, DC; Toit. and Gr.,Fl. l,p. 235. 
North Fork of Red River, &a. 

Caluerhcb tfvoluorata, Gi'ay, PL Fendl., p. 15, and Gen. HI., t. 
117. Malva involucrata, Twt. and Or., Fl., p. 226. Middle Fork of 
RedRivor; fl. May 22. 

G. nraiTATA, Nntt. in Jour, Acad. Phil. 2, p. 181 ; Giay, ]. o. Fort 



LinumBbklabdibei, Hook. Bot. Mag., t. S480; Engelm, in Gray,Pl. 
Wright, 2, p. 25. Cache creek, and Cross-Timbers of the Red River ; 
May. 

L, Boot™, Plauch^^in Lond. Jour. Bot. 7, p, 475; Engelm., L c. 
Witohita Mountains ; fl, and fr, July 1 7. 

OXALIDACE^. 

OxALis VI01.A015A, Linn.; Torr. and Gr., Fl. 1, p. 211. Headwaters 
of the Trinity Eivor ; April 25, 

0. STBiorA, Linn. ; Toit. and Gr., Fl. 1. e. With the preceding. 
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GERABflACE^. 

Geranium Caholinia^dm, Linn.; Torr. and Gr., Fl. l,p, 20Y, Head- 
waters ot' the Trinity, and on Oaclie Creek ; April — May, 

ZANTHOXYLACE^. , 

Ptbi^a TBiroLiATA, Limi.; Torr. and Gr., FI. 1, p. 215; /3 mollis. 
Torr. iind Gr., El. 1, Suppl., p. 680. Common on the lieadwatera of tlie 
Red River; It. June 16. 

ANACARDIACE^. 

Rhus TEiLOBATA, Nutt, in Torr. and Gr., Fl. 1, p. 218; Gray PI. 
Fendl., p. 28. On the Middle and North Forks of the Red River; in 
fruit June 1-16. 

E. ToisiconENDitON, Linn.; Torr, anil Gi'., 1. c. With the preceding; 
in fndt only. 

VITACEJi. 

ViTia MPERTHis, Scheele, in Limiaia, 21, p. 591 ; Gray, PI, Lindh., 
2, p. 165. "Wifehita Mountains; abundant. The frnit was immature, 
but had attained nearly its full sine in the middle of July. They aie 
swd to be ripe in August, when they are about the size of large peas, 
of a deep purple color, and agreeable to the taste. This species much 
resembles the summer grape of the Atlantic States. 

SAPINDACE.^. 

Sapindl'S marmnatds, Willd.; Torr. and Gray, El. 1,255; Gray, 
Gen. 111., 2, t. 180. Main Fork of Eed river. 

This is genendjy known in Texas and Arkansas by the name of Wild 
China. It is a tree, and attains the height of 20 feet, with a trunk 
10 inches in diameter. The wood is of a yellow color. 

POLYGALACE^. 

PoLYOALA alba, Kutt. Gen. 2, p. 87 ; Gray, PI. Wright. 1, p. 38. 
P. Beyrichii, Torr. and Gr., Fl. 1, p. 670. On Suydam Creek, North 
Fork of Red River; fl.. June 6. 
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P. iNOAftNATA, Linn ; Toit. and Gr., 1, p. 120. Tiibutaiies of the 
Washita River ; fl. smd fr. July 23. This apecias has not hithevto beyu 
found so fet west. 

KRAMERTACEyE. 

Kramehia lanceolata, Torr., in Ann. Lye. N. York, 2, p. 168; 
Gray, Gen. 111., 2, t. 18,5. Headwaters of the Trinity, and on tho Mid- 
dle Fork of the Red River ; il. May 4-22. 

LEGUMINOSiE. 

ViciA wicEATCTnA, Nutt,, in Torr. and Or., Fl. 1, p. 271. Cache Creek 
and Middle Fork of Red River ; fl. and fr. May 16-22, 

Rhynchosia tombntoba, var. voluhilis, Tocr. and Gr., Fl. 1, p. 385, 
Tributaries of the Washita River ; fl. July 26. 

Tbphbosia TiaoiNiANA, Peis. ; Torr. and Gr., Fl, 1, p, 295. Witchita 
Mountains and iipper watei-s of Red River; fl. June 4, ?r. July 23. 

Gltcybrhka lepidota, Nutt., Gen. 2, p. 106 ; Torr. and Gr,, Fl. 1, p. 
298, Main and Worth Forks of tiie Red River; fl. June 6,fr. June 26. 

Indigofbra LBPi'oaBPALA,Kutt., in Torr. and Or,, Fl. 1, p. 293. With 
the preceding; fl. May 26-June 6. 

PsoEiLEA EscoLESTA, Pursh, Fl. 2, p. 475, t, 22. Mouth of Cache 
Creek and Witchita Mountains ; May. 

P. Ahoophyxla, Pursh, F!. 2, p. 4Y6 ; Hook. Fl. Bor,— Am. 2, p. 136, 
t. 53. North and Middle Forks of Red River ; fl. May 26-31. 

P. jLoniBUsnA, Nutt., ia Torr, and Gr., Fi. 1, p. 300. Sources of the 
Red River; fl. June 2-9. 

Petalostemon violaoedm, Miohx., Fl. 2, p. 50, t. 37, f. 2; Torr. and 
Gr., Fl. 1, p. 310. With the preceding ; June 2-7. 

Pbtalostemon GBAciLE, Nutt. in Jour. Acad. Phil. 7, p. 92 ; Torr. 
and Gr., Fl. 1, p. 309. Cache Creek; May 18. 

P. MULTiFLOEDM, Nutt., 1. c; Torr. and Gr., 1. c. On the Witchita 
Moimtaina; fl. and fr. July IS. 
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Pbtalostemon villosuh, Nutt., Gen. 2, p. 85 ; Torr. and Gr., Fl 1, 
p. 310. Cache Creek ; June 14 ; flowers not yet expanded. 

Dama adbea, Niitt., Gen. 2, p. 101 ; Torr. and Gr., Fl. 1, p. 308 ; 
Gray,PI. Wiight. 2, p. 41. Main Fork of Ked Eivev; fl. July 6. 

D. UNATA, Spreng. Sj^t. 3, p. §27. J), lanuginosa, Kutt., in Torr. 
and Gr., Fl. 1, p. 301. Big Witoliita and on the Main Fork of tlie K«d 
River; fl. June 27. 

D. lAxiPLOHA, Pursh, FL 2, p. 741 ; Nutt., Gen. 2, p. 101 ; Torr. and 
Gr., Fl. 1, p, 307. D. penmllata, Moricand, PI. Nouv. Amer., t. 45. 
Common on all the upper waters of the Bed Eiver ; May-July. 

Amorpiia CANJiSCBNS, Nutt., Gen. 2, p. 02 ; Torr. and Gr., Fl. 1, p. 
306. Witchita Mountains; fl. May 30. 

AsTBAciALUs Ndtt ALU ANUS, DC. Prodr. 2, p. 289 ; Torr, and Gr. 2, 
p. 234. Upper waters of the Red Eiyer ; fl. and fr. May 6. The flowers 
are larger than usual in this species, 

A. oARYOCARpus, Ker, Bot. Eeg., t. 1V6; Torr. and Gi'., Pi. 1, p. 
331. Headwaters of the Trinity. May 2 ; in flower only. 

OsYTROPia Lambbkti, Pursh, Fl. 2, p. 740 ; Torr. and Gr. Fl. 1, p. 
339. With the preceding ; fl. in May. 

Dbsmodium BBSSiLiFOLniM, Torr. and Gr. 1, p. 363. Witchita Mount- 
^ns. The specimeca of this plant collected by Captain Marcy are in 
a state of remarkable faaciatiort. The branches of tlie panicle are coa- 
lesced (sometimes almost to the summit) into a broad flat mass, which 
is covered with stssile flowers and fruit, 

CLrroEiA Mariana, Linn.; Torr. and Gr., Fl. 1, p. 290 ; Ton-., Fl. 
H. York, 1, p. 163, t. 24. On the Washita ; fl. July 27. 

Eaptisia australis, E. Br. ; Torr. and Gr., Fl. 1, p. 385. Sources 
of the Eed River; fl. and fr. June 6—10. 

B. LEPCOPH^A, Nutt., Gen. 1, p. 282 ; Torr. and Or. 1. c. Common 
on the upper tributaries of the Eed Uiver ; fl. April, £r. May. 

HoppMANSEGGiA Jamesii, Torr. and Gr,, Fl. 1, p, 203 ; Gray, PL 
Lindh, 2, p. 178. With the preceding ; fl. and fr. June 14-24, 
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Cassia Cham^cbista, Linn.; Torr. and Or. Fl. 1, p. 305. Tribu- 
taries of the WasHta; fl. July 22. 

ScEEANKiA uNciNATA, "Willd. ; Torr. and Or., Fl. 1, p. 400. Mouth 
of Medicine Kiver, &cs. ; fl, April. 

Acacia lctea, Leaveuw.; Torr, and Gr., Fl. 1, p. 403. On tlie 
"Witchita Moontaijia; fl. and fr, July 14, The leaves are lemarkabiy 



Sangcisokba anhua, Nutt, in Torr. and G]'., Fl. 1, p. 429. Poto 
rmm armuum, Hook. FL Bor.— Am. 1, p. 198. 

OlSfAGRACEj;;. 

CEnothera EHOMBIPETALA, Nutt,, in ToTt. and Gr., Fl, 1, p. 493 ; 
Kiinze, in Linnasa, 20, p. b1. Main Fork of Ead River; fl. Juno 24. 

(E. siBiTATA, Linn. ; Torr. and Gr., Fl. 1, p. 294. "Witctita Mountains 
end tipper tributaries of Eed fiivev; May-June. 

fE. sPEciosA, Nutt., in Jour. Acad. Phil. 2, p. 119; Torr. and Gr., 
Fl. 1. 0. Big Witehita ; fl. May 8. Middle Fork of the Ked Siver ; fr. 



i, Tow. and Gr., Fl. 1, p. 501 ; Hook. Lond. Jour. 
Bot. 6, p. 22.3 ; Gray, PI. Wright 1, p. 72. Big Witchita and North 
Fork of Red River ; fl. May 8, fr. June 6. The leaves in all our speci- 
mens of this raTO species are nearly glabrous, about one inch and a half 
long, and 2-3 lines wide, with the apex ratlier acute. The ftuit is well 
described by Hooker, (1. c) 

OE. SERBULATA, Nutt. Gen. 1, p. 246; Torr. and Gr., Fl. I, p. 501. 
Common on tlio upper tributaries of the Red River; May-Juno. 

Gaoba ooccinba, Nutt. Gen. 1, p. 249 ; Torr. and Gr., FL 1, p. 518. 
NoTtb Fork of Red Ri\'er; fl. June 6. 

G. vtlloba, Ton. Ann. Lye. N. York, 2, p. 300; Torr. and Gi-., Fl. 1, 
p. 518; Gray, PL Wright. 1, p. "Ja. Witchita Mountains ; fr.Julyl4. 
The ripe fruit is not always reflexed. It is (including the stripe) about 
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7 lines long, ovate, strongly tetTai|uetroii3, abruptly contracted at the 
base, and 2-4-seeded ; the seeda more or less imbricated. 

L0A8ACELE. 

Mbbtzelia iTODA, Torr. and Gr., Fl. 1, p. 535 ; Gray, PI. Fendl., p. 
47, and PI. "Wrig'tt. 1, p. 73; Bartonia nwrfa, B^utt. Gen. 1, p. 297. 
WitcMta Mountains; fl. June 22. 

CUCUEBITACEJ3. 

CucuunrcA pebemnih, Gray, PI. Lindb. 2, p. 193; and "Wright, Ph 
2, p. 60, C. fwtidigsima, H, B, andKtinth. ! Ciietimis perennis,JB,uies, 
in Long's Exped. 2, p. 20 ; Torr. and Gr., Fl. 1, p. 643. North Fork of 
the Platte ; fl. Juae 8. Although the cultivated plant seems to be 
ditecious not unpleasant to the smell, Mr, Wright saya, {vide Gray, 
1. 0.) that in a wild state it is "certainly monoecious, and exhales an un- 
pleasant smell when bruised ;" so that it does not difter from the descrip- 
tion of C.fceiidismma, except that the latter is said by Kunth to be an 
anmial, which may be a mistako. Tlie flowers are as large as those of 
the common pumpkin. 

SlCYBTOM, sp. nov? Fruit 1-J- inch in diameter, globose, sessile. 
Seeds ^ larger than in 5. Lindheimeri, and more tuj-gid. On the Main 
Fork of Red River; fx. July 11. 

GROSSULACEiB. 

RiBBs AURECM, Puvsh, Fl. 1, p. 164; Torr. and Gr., Fl. 1, p. 552. 
North Fork of Red River; fr. June 4. 

UMBELLIFERiE. 

Ebysgidm DiFiuBUM, ToiT. ill Ann. Lye. N'. York, 2, p. 207 ; Torr. 
and Gr., Fl. 1, p. 803. Witehita Mountains ; fl. June 14. This rare 
species has not been found before, since it was first discovered by Dr. 
Jamea, more than thirty years ago. It is rather doubtful whether it is 
diffuse, except, perhaps, when it is old. The specimens of Captain 
Marcy are less branched than the original one from which the description 
in the Flora of North America was drawn. 

Lgptocaulis bohinatus, Nutl, in DC. Prodr. 4, p. 107 ; Torr. and 
Gr., Fl. l,p. 609. Headwaters of the Trinity; April 2. 
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PoLYT^wiA IfoTTALLii, DC. tJmb,, p. 53,1 13, and Prodr. 4, p. 
lee ; Tore, and Gr., Fl. 1, p. 533. Middle Fork of Red River ; fl, Juae 
1, Witchita Mountains ; fr. Ju!y 16, 

EuEYT^NiA Texana, ToiT, and Gr., Fl. 1, p. 633. Main Fork of 
RedEiver; fr. June 11. This plant has hitlieito been found only by 
the late Mr. Dcummond, who discovered it in Texas more than twenty 
years ago. It is an annual, about two feet high ; fte fine strife of the 
stem and branches are roughened upward, with minute points. The 
TimbeSs are compound and spreading. Flowers minute. Petals white, 
broadly orbicular, waved on the margin, deeply emaiginate, with an in- 
flexed point. Fruit about one-third larger than in Drummond's Texan 
specimen. 

EUBIACE/E. 

Oldkslandia AfTGUSTiFOLiA, Gray, PI. Wright. 2, p. 68. HouHonia 
anffustifolia, Mich. Fl. 1, p. 85; Hedyoiis slenophylla, Torr. and Gr., 
Fl. 2, p. 41. Tributaries ot the Main Fork of Red River; fl, May- 
June. 

VALERIAWAOEJi:. 

Fedia eadiata, ?. i-EiooAETA, Torr. and Gr., Fl. 2, p. 52. Upper 
Red River. 

C0MP0SITJ3. 

LiATJiis SQUARROSA, "Willd.; Torr. and Gr., Fl. 3, p. 68 ; Sweet Fl. 
Gard., t. U. Tributaries of the Washita River ; fl. July 22—24. 

L. AciDOTA, Engelm. and Gray, PI. Lindb., p. 10; Gray PI. Wright. 
1, p. 83. L, mucronaia, Torr. and Gr., Fl. 2, p. 70 ; not of D. C. Oh 
the Washita; July 27. 

SoiiDAGO ODOHA, Nutt.; Torr. and Gr., Fl. 2, p. 219. Wityhita 
Mountains; July 16. 

8. MissouRiENais, Nutt. in Jour. Acad. Philad. 7, p. 32, and Trans. 
Amer. Phil. Soo. (n. ser.) T, p. 327 ; Torr. and Gr., Fl. 2, p. 222. With 
tho preceding. 

Amemisia PiLii^oiJA, Torr. in Ann. Lye. N. York, 2, p. 211 ; Torr. 
aud Gti, Fl. 2, p. 417. Upper tributaries of the Red River ; May. Aa 
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abundant slirub, of a grajiali -white aspect, with numerous branclics, and 
crowded, slender leaves. This is oDe of the nuroeroua species called sa^ 
by the hunters. It ia found from the plains of the Upper Missouvi to the 
Valley of the Rio Grande, and west to the Colorado. 

AcHiLtBi MiiLBFOLinM, Linn. ; Torr. and Gr., FI. 9, p. 409. With 
the preceding. It ia the woolly form that almost, exclusively occurs 
west of the Mississippi. 

ZrsNiA sRARDiFLORA, Nutt. ill Ti'sna. Amer. Phil. Soc, (n. ser.) 7, p. 
848 ; Torr. and Gr., Fl. 2, p. 298 ; Torr. in Emory's Eep., t. 4, Gray, PI. 
Fendl., p. 81. Main Fork of Red Eiver; fl, July 3. 

EroDBLLiA TAGETiNA, Nutt. 1. c, p. Sll ; Torr. and Gr., FI. 2, p. 36^ ; 
Torr. in Emory's Rep^ t. 6 ; Gray, H. Fendl., p. 93. Main Fork of Red 
Eiver ; June 25 — July 8. The pappus is more hyaline and acute than in 
i from other localities in my herbarium. It is also slightly 
ate at the tip, showing something of a transition to J2. arachnoidea. 
The leaves, too, are more woolly and broader than in the more common 
form of the plant. 

RuDBECKii HiETA, Linn. ; Toit. and Gr., Fl. 2, p. 807. Witchita 
Mountains; S. June 1. Is ^. fiicofor distinct from this appcies ? Dr. 
Gray remarks, (Plant. Liiidb. 2, p. 227,) thai in cultivation, the puiple 
brown of the rays ia commonly obsolete or wanting in all the later 



Echinacea angustifolia, DC. Prodr. 5, p. 554 ; Toit. and Gr., Fl. 
2, p. 306. Witchita Mountains ; June 1. 

Lbpachts coLUMfTAiiis, Torr. and Gr., Fl. 2, p. 315. Budheckia 
colummaru, Pursh, Fl. 2, p. 5Y5. Common on all the tributaries of the 
Red River ; June. 

Hbliahthos petiolaris, Nutt. in Jour. Acad. Pliilad. 2, p. 115; 
Sweet Brit. Fl. Gard. (n. ser.) t. 75. With the preceding. 

Gaillardia poLcnBLLA, Foug. ; DC. Prodr. 5, p. 662 ; Torr, and 
Gr^ Fl. 2, p. 866. Common on the upper tributaii^ of tlio RedEivor; 
May — June. 

Palapoxia oallosa, Torr. and Gr., FI, 2, p, 369. Stevia callosa, 
Nutt. in Jour. Acad. Philad. 2, p. 121 ; Bart. Fl. Amer. Sept., t. 46. 
^.foliis tatiwUzts. Tributaries of the Washita : June. 



.d by Google 



a. — ^BOTANY. 957 

Hymbkopappus corvmhosuh, Torr. and Gr., Fl. 2, p. 372. R. En- 
gelmannianiis, Kunth. 

AcTiNELLA LisBARiFOuA, Torr. and Gr., Fl. 2, p. 383, Hymmoxys 
Hnearifolia, Hook. "Witehita mountainB ; May SO, 

Marshallia cAEfiprrosA, Kutt. in DC. Prodr. 5, p. 680 ; Hook. 
Eot. Mag. t. a,704; Tow. and Gr., Fi. 2, p. 391. Headwatera of the 
Trinity river ; May. " 

Aphahostephus eamosissimds, DC. Prodr. 5, p. 310; Gray, PI. 
Wright. 1, p. 93. A. Riddellii, Torr. and Gr., Fl. 2, p. 189. EgleUi 
ramosissima, Gray, Pi. Feiidl., p. 71. Little Witehita and upper tribu- 
taries of Eed Eivev; May — June. The tube of the disk flowers is indu- 
rated in all the si 



Engblmankia pinhatipida, Torr. and Gr., in Nutt. Trans. Am. Phil. 
Soc (n. ser.) 7, p. 343; and Fl. 2, p. 283. Witehita Mountains ; May 
30. 

Melampodium cinerbdm, DC. Prodr. 5, p. 518 ; Gray, PI. Feadl., p. 
78; M. ramomsimum, DO, 1. e., Torr. and Gr., Fl. 2, p. 271. M. 
iencaniAwm, Torr. and Gr. 1. o. Cache Creek; June 21, A vai'iabla 
species. 

Chrtsopsis cAsEscBsa, Torr. and Gr , Fl. 2, p. 256 ; Gray, P!, Fendl,, 
p. 77, Main Fork of Eed Eiver; July 8. 

C. HispiDA, Hook, Fl. Bor. — Am. 2, p. 22, (under Diplo^appus ;)T}G, 
Prodr. 7, p. 279 ; Totr. and Gr. 1, c. 

Centaurba Americaka, Nutt. in .Tour, Acad. Phil. 3, p, 117 ; Bart. 
Fl, Amer.— Sept., t. 50 ; Tore, and Gray, Fl. 3, p. 453. Tributaries of 
the upper Ked Eiver ; June — July. 

CiBSiUM usnuLATUM, Spreng.; Torr. and Gr., PI. 2, p, 453. WitJi- 
the preceding, 

PYHRiiopAppua Caholiniakus, DC Prodr, 7, p. 144; Kutt in 
Trans. Amer. Phil.Soc. (n. ser.} 7, p. 430. Headwaters of the Trinity 
and on Cache Creek ; May. 

Lygopesmia jukcba, Doc, ; Hoot, Fl, Bor. — Am. 2, p. 295, t, 103 ; 
Torr. and Giv, Fl. 2, p. 484, Upper tributaries of the Eod Eiwer; June. 
17 
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The lower branoltes are covered at tto base witli tubers or galls, about 
the size of cherry- stonw, produced by the stings of insects. 

L. APHYLLA, DC. Prodr. 1, p. 198; Torr. and Gr., Fi. 2, p. 485. 
0. ygMM,Torr.aiidGr.l.c. North Fork of Red Eiver; June 16. The 
numerous radical leaves ai'e 3-4 inches long, runcinately pinnatitid. 
Aohenia angular, distinctly tapering upward. 

ASCLEPIADACEj53. 

AscLEPiAs TUBEROSA, Liun. ) Michx, Fl. 1, p. 117 ; Sweet. Brit. Fl. 
Gard., (ser. 2.) t. 24 ; Deeaisne, in BC. Prodt. 8, p. 5Q1. Torr. Fl. 
N.Tork, 2, p. 123. Upper tributaries of Eed River ; May — June. The 
leaves vary from ovate and ampJexicaul to narrowly linear. 

A. SPECiosA, Torr^ in Ann. Lye. 2, p. 218, and in Fremont's Firet 
Eep., p. 95. A. Dougladi, Hook. Fl. Bor.— Am. 2, p. 63, t. 142 ; De- 
eaisne, 1. c. Wit«hita Mountains to the upper tiibutaries of the Ked 
Biver; fl. June — July; flowers larger than in any other North American 
species of Asclepias. 

AcERATEB tAKicriATA, Decaisne, I, e, p. 531; Asclepias viridJs, 
Walt., Fl. Carol, p. 107 ? Aaantkmix panimdatiis., Nutt., in Trans. Amer. 
Phil, Soc. (n. Her.) 5, p. 202. Cache Creek and Middle Fork of Eed 
Kiver, fl. May IG, fr, June. 

A. DEcUMnEHS, Decaisne, 1. c. Anantherix dccumhcns, Nutt 1. c. 
Cache Creek ; fl. May 17. The follicles oblong, not muricate. 

A. ANOusTiFOLiA, Decaisne, 1. c. PolyoUts anguatif alius, Nutt. 1. c. 
Branch of Cache Creek; fl. May 17, 

A. viniDiELosA, Ell. sk. 1, p. 317 ; Torr. Fl. N. York, 2, p. 124 ; De- 
cfflsne,l.o. ji^rfepjas wii^j/fora, Pursh, Fl. 1, p. 181; Hook, Fl. Bor,~ 
Am. 2, p. 53, t. 143. North Foi'kof Eed Eiver; fl. June 4. The spoci- 
mens collected by CaptMC Marcy belong to the broad-leaved forms of 
the plant. 

Ebslenia ALBinA, Nutt. Gen. 1, p. 164, and in Trans, Amer. Phil. 
Soc. (n. ser.) 5, p. 203; Decaisne, in DC, Pi'odr. 8, p. 518. Main 
Fork of Eed Eiver ; not in flower. 
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APOCYNACKE. 

Apooykum cakhabinum, Linn, ; Hook. Fl. Bor.~Amer. 2, p. 51, t. 
139 ; Decaisne, in DC. Prodr. 8, p. 439 ; Ton-. Fl. New York, 2, p. — . 
Common on the upper tiibutaries of Red River ; May — June. 

Amsonia fiAuciFOLiA, Pursh, Fl. 1, p. 184 1 Decaisne, in DC. Prodr. 
8, p. 385, "Witcliita Mountains ; fr, July 16. This is perhaps only a 
variety of A. angustifolia, Miehx,, and both may not be speciScally dis- 
tinct from A. tabemmmontana, 

GENTIANACKJi;. 

Saebatia oampbstrts, Nutt., in Trans. Amer. Phil. Soc. (n. ser.) 5, 
p. 167 ; Griaeb., in DC. Prodr. 9, p. 50 ; Engelm. and Gr., PI. Lindh. 
1, p. 15. On the Washita; fl. and fr. July 27. 

Ehythh^a Beybiciiii, Torr. and Gr., Fl, 2, ined. .B. trichantka 0. 
angustifoUa, Griseh. 1. c. With tie preceding; fl. andfr. July 28. 

EusTOMA EcssBLiANUM, Don.; Griaeb, in DC, Prodr, 8, p. 61. 
Idsiantkm glaucifolius, Nutt. 1. c. L. Russdianus^ Hook. Bot, Mag., t, 
8626. Washita River to the upper tributaries of the Red River ; July. 

CONVOLVULACE^. 

EvoLvrrLUB pilosus, Nutt. Gen. 1, p. 174, (as a synonym) ; Trans. 
Amer. Phil. Soc. (n. ser.) 5, p. 195. E. argenteus, Pursh, Fl. 1, p. 
187 ; Ckoisy, in DC. Prodr. 9, p. 443 ; not of K. Br, Middle Fork of 
Red Eiver ; fl. May 22. Choisy doubtingly refers Brown's plant to 
£. hirmlus Lam,, and therefore has adopted Ptu'sh's name. 



CoHVOi.vui.'us LOBATus, Engelm,, and Gray, PI, Lindh. 1, p. 44 (in a 
note.) C hasiatus, Nutt,, in Trans. Amer. PHI. Soc. (n. ser.) 5, p. 
194; not of Thunb. C. ]!ftiltalln, Torr. in Emory's Rep., p. 149. 
Middle Fork of Red River ; May 22— June 6. This species has much 
the appearance of C. altlmoides, Boas. 

G. (Ifomosa) leptophyixus, Torr., in Fi'em, Firat Report, p. 94, and 
itt Emory's Report, p. 148, t. H, With the preceding. 

C. (Ipom<ea) shumardianus, (sp. nov, ;) caule gracili subpubescente ; 
foliis ovato-lanoeolatis sursum anguatatis baei acutis ; peduaculis petiolas 
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longioribiis 3-4-floris ; ecpalia ovatia obtusis. Witchita Mountains ; &. 
July 17 ; flowers as large as iu 0. panduratus, whicli the plant much 
resembles, but diffei^ in the form of the leaves, aad in the broader and 
more obtuse sepals. Named in tonor of Dr. G. C. Shumard, the botan- 
ical collector of the expedition. 

SOLANACEiE. 

SoLAKUM FLAviDUM, Torr. Ann, Ljc. New York, 2, p. 227 ; Duna! 
in DC. Prodr. 13, p. 3Y5. Cache Greek; May. This species is not 
suffnjteaoQiit, as is stated ia the original description, hut probably annual. 
Mr. "Wright found it on the lUo Grande. The prickles are sometimes 
almost wanting. 

S. Cakolinbnsb, Linn. ; Torr., Fl. N,. York 2, p. 105 ; Duna!, 1. a, 
p. 305. Witehita Mountains and upper tributaries of tte Red JKiver ; 

Phtsalis FUMiLA, Nutt,, in Trans. Amer. Pti]. Soo. (n. ser.) 5, p. 
193. With the preceding; May-Juae. This species has been over- 
looked by Dimal in DC. Prodr. 

SCROrEULAEIAGEJ-:. 

Castillbja purptirea, G, Don, ; Benth., in DC. Prodv. 10, p. 531. 
Euchroma purpurea, Kutt., 1, a, p. 1 80. Sources of the Trinity Eivec ; 

Pentstemon GRASDinoBua, N"utt., in Fras. Cat- 1813, and Gen. 2, 
p. 53 ; Benth., 1. e, p. 322. P. Bradburii, Pavsh, Fl. 2, p. T38. North 
Fork of Bed Eiver ; fl. June 3. Tlie pedicels vary from three lines to 
nearly an inch in length. 

P. AMBieuus, Ton-., in Ann. Lye. N. York, 2, p. 228; Benth., 1. c, p. 
321. Witchita Mount^na ; June. This rare and well characterized 
species has lately been found by Mr. Wfight on the upper Eio Grande. 

P. CoB^A, Nutt., 1. o. ; Hook. Bot. Mag^ t. 3465 ; Bentb., I. c., p. 
826. Upper tributaries of the Red River; May-June. 

P. puBEsoEKs, Soland. ; Torr., Fl. N. York, 2, p. as ; Benth., 1. c 
Headwaters of the Trinity. Smoothish, with narrower and more entire 
leaves than usual. 
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Gbhahbia GRANBis'Loiii, Benth., Oomp. Bot. Mag., I, p. 206. Da- 
syatorna Drummondi, Benth., in DO. Prodr. 10, p. 621. On tlie Wa- 
shita; II. July 27. 

LABIATE 

MoNABDA ARI8TATA, Nutt., In Trans. Amef. Phil. Soe. (n. ser.) 5, p. 
186 ; Benth., in DC. Prodr. 12, p. 363. Main Fork of Eed River; May 
24-25. Nuttali says that this species is aometimea perennial ; but all 
our specimens aeem to be annual. A variety was found on Cache Creob, 
in which the teeth of the calyx are aristato from a broad base, and 
strongly hispid-ciiiate. The corolla is not spotted, as in the ordinary 

M. PtTKCTATA, Linn.; Benth., 1. c; Ton-., Fl. N. York, 2, p. 59. M. 
lutea, Michx., Fl. 1, p. 16, North and Middle Forks of Eed Eiver; 
May-June. A dwarfish and annual form, in which the corolla is scarceiy 
Bpotted, was found ia the same region. 

Teucridm Cubeksb, Linn.; Benth^ in DC. Prodr. 12, p. 5lB. T. 
laeiniatum, Torr., in Ann. Lye New York, 2, p. 231. Cache Creek and 
Middle Fork of Bed Elver ; May. This species was incorrectly described 
by me as "fruticuloae" in the work quoted. 

ScuTBLiAMA RESIN09A, Torr., in Anu. Lye. N. York, 2, p. 232; 
Benth,, in DC. Prodr. 12, p. 42V. Cache Creek and Sweetwater Creek; 
May I8-June 9. 

S. PARVDLA, Michx., Fl. 1, p. 12 ; Benth., 1. c : Toit., Fl. N. York, 2. 
p. 71. iS. amUffua, Nutt., Gen. 2, p. 37. 

VERBENACELE. 

LrppiA cEHEiFOLiA, Torr., in Ann. Lye, K. York, 2, p. 234, (under 
Zajmnia.) Witchita Mountains, and on the Washita; June 1-27. 
Sohauer Las overlooked this spedes, in his revision of VerberuuxiE for 
DC. Prodr. 

Vbebena BiPiNNATiFmA, Engelm. and Gray, PI. Lindh, 1, p. 49 ; 
Schauer, in DC, Prodr. 11, p. 653, Glandularia hipinnatijlda, Nutt., 
in Jour. Acad. Phil. 2, p. 123, and in Amer, Phil. Trans, (n. ser.) 5, p. 
184. Sources of Ibe Trinity and upper tributaries of Eed Eiver ; May- 
Jima 
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BORAGINACE^. 

EuPLOCA coNvoLvuLACEAj !Nutt^ in Amer. PMl. Trans, (n. ser.) 5, 
p. 190 ; DO. Prodr. 9, p. 559. Middle Fork of Eed River ; fl. June 23. 
I am now convinced thai my E. grandifiara (Emory's Report, p. 147) 
is an unusually large-flowered state of the present species. The plant 
is abundant on the Upper Bio Grande. 

EEiTRioHroM Jamesii. Myoiotis mffruticosa, Torr., in Ann. Lye. N". 
York, 2, p. 225 ; DO. Prodr. 10, p. 114. North Fork of Red River; iJ. 
and fr. June 14. Thia plant had not been found, till Captain Marcy 
collected it, since it was discovered by Dr. James, in Long's Expedition. 
It is a genuine JSritrtckium, but can hai'dly be referred to any one of 
De Candolle's sections of that genus. My description (1. c.) was drawn 
from old and imperfect specimens, the stems of which were indurated at 
the base so as to appear suffruteseent. As raore complete specimens 
show the plant to be herbaceous, the former speciiic name is not appro- 
priate. The allied Fendlerian species No. 686 {SI. muUicaule Torr. Mss.) 
is very hispid and canescent, with spreading hairs, and throws up several 
stems from a thick root or caudex. Leaves linea-spatulate and obtuse. 
Flowers on conspicuous pedicels. Fructiferous calyx broadly ovate, 
nearly erect ; the segments ovate-lanceolate and closed over the fruit. 
Ntitlets truncate at the summit, very smooth and shining. 

POLEMONIAOE^ 

Phlox pilosa, Linn.; Benth., in DC. Prodr. 9, p. 305. Sources of 
the Tiinity ; May. 

PiilMIfLACE^. 

Dodecathbon Mbahia, Linn.; Pursh, Fl. 1, p. 136 ; DC. Prodr. 8, 
p. 56. Sources of the Trinity ; fl. May. 

SANTALAOEiE. 

CoMAMDnA uMBEtLATA, Wutt. Gen. 1, p. 157 ; Hoot. Fl. Bor.-Am. 2, 
p. 139, t. 79, f. A; Torr. Fl. N. York, 2, p. 160, Thesium mnbella- 
turn, Linn. Tiibutaries of tie Red River; May. There are few plants 
that have a wider range in latitude and longitude than this. 
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EUPHORBIACE^. 



, Linn.; Pucsh, Fl. 2, p. 60'? ; Torr. Fl. 5f. 
York, 2, p. 176, t, 99. On the W^ita ; July. 

E. MABGiNATA, Pursh, Fl. 2, p. 607 ; Torr. in Ann. Lye, IST. York, 2, 
p. 224. Main Fork of E«d Eiver; July 8. Upper part of tlie stem 

E. HBLiosoopiA, Linn.; Torr. FL S. York, 2, p. Hi, (excl. syn. 
Pursh ;) Gray, Bot. N. States, p. 405. Headwaters of tlie Trinity ; S. 
May. 

SriLiiNGiA t.AJioBOLAXA, Nutt, in Trana. Amer. Phil. Soc. (n. aer.) 
5, p. 176. S. sylvatica ,3. saliiAfolia, Ton-, in Ann. Lyo, N. York, 2^ 
p, 245. Middle Fork of Ked Eiver; fi. June 4. 

Hbndeoandra Texehsis, Iflotsch in Erich. Arch, (1841) 1, p. 252 ; 
Engel, and Gray, PL Lindh. I, p. 53. Croton muricatum, Nufct. in 
Trans. Amer. Phil, Soo. (u. aer.) 6, p. 153, S. muUifiora, Torr. in 
Frem. Firet Rep., p. 96. Middle Fork of Red Riyer ; fl, and fr. Jime 22. 

Gtnamblobis monakthosyna. Ungdman/nM NuttaUiaTia, Klotsch, 
1. c. Croton monanthogynum, Michx. Fl. 2, p. 215. G. elUpticum, 
Nutt. Gen. 2, p. 235, (exol. syn.;) Ton-, in Ann. Lye. IS". York, 2, p. 245. 
Main Fork of Red River; Jime 24. The Mnffelmanma oi Kkits^ih, which 
ia hased on Croton ellipticum of Nuttail, must give place to the earlier 
genus of the same name of Torr. and Gray. I propose foe it a manu- 
script name' g^ven to the plant many years ago, when revising the 
Suphorhiaeeis of the United States. Elofsoh is wrong in referring Oro- 
toji monanthoffynum to Hendecandra maritiiiia. In the young specimens 
of Captain Marcy aU the staminate flowers ai'e 8-10 androus: and the 
later Sowers are not unfreqnently hesandrons. The petals and sepals 
vary irom three to five. 

Traqia ramosa, Torr. in Ann. Lye. W. York, 2, p. 245. T. omijus- 
tifolia, Nutt, in Trans. Amer. Phil, Soo. (n. Ksr.) 5, p. 172. T. 
brevispica, Engel. and Gray, PI. Lindh. 1, p. 54. North Fork of the 
Red River: June. 
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3 STiMiiLoaus, Engel, and G-ray, PI, Linilh. 1, p, 26. 
Jalrop/ia siimulosa, Ukhx. F\. 2, p. 216; Ell. Sk. 2, p. 649. Cache 
Creek; May 17, 

PLANTAGENACEiE. 

Plahtaqo Vih&inica, Linn.; Toit. FI. New York, 2, p. 16. Head- 
waters of the Tricity , fl. May. 

P. GNAPHALoiCES, Nutt Gen. I, p. 100 ; Hook. FI. Bor.— Am. 2, p. 
124; Deoaiane in DC. Prodr. 13, (Sact. 1,) p. 713. Mouth of the 
Bis; Medicine River. 

POLYGONACEiE. 

Eriogomum longis-olium, NutL in Trans. Amer. Phil. Soo. (n. ser.) 
6, p. 164; BentLEiiog. in Linn. Trans. I7,page406. WitoMtaMoun- 



GHENOPODTACE^. 

CHENopoDroM 3UBSPI0ATOM, N«tt. Gen. 1, p. 199 ? Middle Fork of 
Red Eiver. The specimens are without either Bowel's or fruit. An- 
nual, diliuae, and much branched; dothed witli whitish furfuiaceous 
scales. Leaves conspicuously petiolate, broadly rhombic ovate, with 
one or two coarse teeth on each side. 

Obionb oANESCGNa, Moq. Chenop., p. 74; and DC. Prodr, 13, 
(pars 2,) p. 113 ; Torr., in Stansbuiy's Report, p. 395. O.ocddmtalis, 
Moq. I. c. CaUiffomum eanese'ens, Pwrsh, FI. 2, p. 370. AtripUx cane- 
scmis, Nutt. Gen. 1, p. 197. Common on tie upper tributary of the 
Eed Eiver. 

NYCTAGIWACE^. 

'OsYBAPH.ua ANcursTiFoiius, Torr., in Ann. Lye. S. York, 2, p. 237 ; 
'.Choiay, in DC. Prodr. 13, (pars 2,) p. 433. Calynwnia anguitifolia, 
JJutt., in Pras. Cat. 1813, and Gen. 1, p. 26. Upper tributaries of Red 
Eiver; June. 

■0. KYCTiGiNEtra, Torr. 1. c. ; Choisy, 1. c. AlUonia nyctaginea, 
Michx., FI. 1, p. 100. Oalymenia. corymbosa, Nutt. in Traas. Amer. 
Phil. Soc. (n..ser.) 5, p. 178; not MirabUis corymbosa, Cav., in which 
the invoiucrum is one-flowered. Wilh the preceding; May 28. 
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0. HiESUTus, Sweet; Hook. PI. Bor.-Amer, 2, p. 124 ; Choisy, 1. c. 
Allionia hirsuta, Pursb, Fl. 2, p. 728. "With the preceding, IX , Stem 
erect, 2-3 feet high, apariugly branched ; viscously pubescent; leaves 
2-3 inches Jong, and 1~1|- inch wide, on very short petioles, nearly 
entire. Flowers in a long, loose termiaal and naked panicle; involucre 
3-flowered, rotate- com panulate. Fruit fusiform, oblong, 5-angled. As 
in most of the lifyotaginaeece, this plant abounds in cells filled with 
raphides. These are so abundant in the liber of the root, that they 
form a layer of a silvery white color. 

Abronia mbllifeba, Dougl., in Hook. Bot. Mag., t. 28T9 ; Choisy, 
1. c. Cache Creek; fl. and fr. May 18, The specimens in the collection 
agree exactly with Douglas's plant collected in California, and named 
by Sir William Hooker. 

GUPUUFEE^ 

QuBRCos UNBULATA, Torr., in Ann. Lye., 2, p. 348, t. 4. Abundant 
on the upper tributaries of the Red River. Stems 1-2 feet long, from 
a thick woody base, sparingly branched above. Leaves oblong, two 
inches or more in length, undulate, and furnished with 1-3 rather 
obtuse and scarcely mucronate teeth on each side, densely and softly 
pubescent underneath, nearly smooth above, thick and somewhat coria- 
ceous. 

CONIFERS 

JuNiPERus ViRGiNiANA, Linn.; Miehx. f, Sylv, 2, p. 853, t. 155; 
Torr., Fl. N. York, 2, p. 235, J. sabina, Hook^ Fl. Bor.-Am. 2, p. 
166. Middle Fork of Red River. 

n^POXIDACE^ 

Hypoxis ebbota, Linn. ; Bart,, Fl. N, Amer,, 1, t, 35, 1 I ; Torr., Fl. 
N. York, 2, p. 389. Headwaters of the Trinity Eiver; May. 

COMMELYNACE^.- 

CoMMBLYHA AsauBTiEoi.iA, Liuu. ; Kunth, Enum. 4, p. 53 ; Torr., Fl. 
N. York, 2, p. 332. North Fork of Red River ; May-June. 

Tbadebcantia ViRGiNiCA, Linn.; Bot M^,,t. 105; Bart. 1. c, t. 41; 
Kjittth, Enum. 4, p. 81 ; Torr., Fl N. York, 3, p. 333. Abundaut on 
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the Upper tributaries of Eed Eivei'; May-Jiine; extremely Tai'iable in 
pubeBceace, and in the bresidth of the leaves. 



SisrBiNCHiTJM Bbemdmasa, Linn.; Torr., Fl. N. York, 2, p. 290, 
Headwaters of the Tiinity; May. 

NBMASTyLis ACUTA ; with the preceding. 

LlLIACEiE. 

SciiiA. ESCULENTA, Eer. Bot. Mag., t. 1374. Phalanffium esculen- 
(Mm, Nutt, inFras, Cat.l813,fteii. l,p. 219. P. QaamfflsA, PurshjFI. 
1, p. 226. Headwatere of the Trinity; May. 

Allium Caitadbhsb, Kalm ; Pursh, Fl. 1, p. 223 ; Kunth, Enum. 4, 
p. 450; Torr^ Fl. N. York, 2, p. 308. On Cache Creek; 11. May 14. 

A. oOHBotEL-cciM, Iftitt. Trans. Amer. Phil. Soc. (n. ser.) 5, p. 156; 
not of Waldist. and Kit. Headwatera of the Trinity; May. 

A. RBcncuLATUM, Fras \ Kunth, En«m. 4, p. 435. A. angulomtn,, j3. 
ktiekarhkum,, Nutt. I. c.f Common on the tributaries of Ited River. 
Bulb usually covered with dark reticulated coats, but sometimes naked. 

MELANTHACE^ 

Amianthujm Kuitaui, Gray, in Ann. Lye. N". York, 4, p. 128. 
Helonias angustifoUa, Nutt., in Trans. Amer. Phil. Soc. (n. ser,) 5, p. 
154. Amiantantkus, Kunth, Enum. 4, p. 181. Headwatera of the 
Trinity; May. 

CYPERACE^. 

Cypbrus ScHWBiwrrzn, Torr. Cyp., p. 2?6 ; Fl. N, York, 2, p. 343, 
C. alt&mifioTus, Schwein., in Long's 2d Exped., 2, p. 881, (not of R. 
Br.) Middle and North Forks of Red River ; May-Juno. 

C. Strigostje, Linn. ; Torr. Cyp., p. 281 ; Fl. N. York, 2, p. 340, t. 
136. "Witchita Mountains ; July. 

Ctpebub ACUMiNATirs, Tow. and Hook., in Torr. Cyp. Suppl. Wit- 
chita MouQtdns; July 15. 
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FiMBEiSTTLis sPABroKA, Vahl, Enum. 2, p. 394; Tori'. Oyp., p. 346 ; 
Kuath, Enum. 2, p. 237 ; Torr. PI. N. York, 2, p. 360. Headwaters of 
the Trinity ; May. 

Carbx MuHtBNBBKarr, Schk. Car, 2, p. 12, f, JV8 ; Schwein. and Toit. 
Car., p. 304 ; Torr. Fl. N. York, 2, p. 374. Headwaters of the Trinity, 
and on Cache Creek ; May— June. 

C. FBSTtroACEA, Schk. Car. f. 173 ; Carey, in Gray's Bot. N". States, 
p. 545. G. atraminea, vss. feslucacea, Torr. 1. c With the preceding, 

GRAMINliLE. 

PHALAiiTg ANeusTA, Noes; Trin, Ic. G-ram. t. 78; Kuntt, Gram. 2, 
p. 32. F. occidentalis, Wutt., in Trans. Amer. Phil. Soc. (n. ser.) 6, p. 
144. On Cache Creek; May 16. This plant is certainly P. angusta 
of Ti-iniu8, of which I have specimens named by that distinguished 
botanist. It appears, however, scarcely to differ fiiDm P. microstaclya, 
DC. 

Paspalum l^vb, Michx, Fl- 1, p. 44; Trin. Panic. Gen., p. 160; 
Ton-., Fl. N. York, 2, p. 421. Main Fork of Red Eiver ; June. 

Panicdm pauciplortjm, Ell. Sk. 1, p. 120 ; Gray, Eot. K. States, p. 
613. Headwaters of the Ti-inity; May. 

P. EBTitniLATUM, (n. sp.;) ciihao geniculato erecto subsiraplici ; foliis 
vaginisque laxe pilosis ; panicula ohlonga contracta, ramulis racemosia 
paueifloris; spioulis obovatis aoutiusculis glabiia bresiter pedicellatis 
mutiois; glumis valde injequalibas ; flore neuti'o bivalvi ; palea inferiore 
(ut in ginma auperiora) 7-ooatulata reticulata, flore hennaphrodito 
transverse ruguloso. Oa the Main Fork of Red River ; July. Kos. 
2090 and 2091, Wright's Coll. N. Mex. 1851-52, are glabrous and more 
robust forms of this species. 

P. oETusuM, (H. B. K. ?) spicis 5-7 racemoaim dispositis erectia; 
spiculis geminis snbimbricatis unilateralibus mutiois obovatis obtusis 
glabris; glumis requalibus multinervosis ; flore inferiore triandro bipa- 
leac«o; flore hermaphrodite suhtilissime longitudinaliter stdato subni- 
tido. — H. B. and Kunth, Nov. Gen. 1, p. 08 1 Tiibutaiies of the Washita. 
Plant glabrous and glaucowa, about 18 inches long. Rachis narrowly 
linear, very flesuous; nerves of the glumes green. Near P. ohtusma, 
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H. B. K., but differs in the nearly equal glumes, &c. Ifo. 2092 Wrigiit's 
Coll. H". Max. 1851-52, is exactly our plant. 

AaisTiDA FAscicDLATA, Torr., in Ann. Lye N. York, 2, p, 154; 
Kunth, Enuiii. 2, p. IDS. A. purpurea, Ifutt, in Ti'ans. Amer. Pliil. 
Soo. (n. ser.) 5, p. 145. Middle Tort of Red River ; May— June. 

Agbostis (Sporoboltjs) AiRoiDEa, Torr., in Ann. Lyo. N. Yort, 2, p. 
151. Witttlie preceding. Theaxilsof the panicle we nearly glabrous 
in Captain Maroj's Bpecimens. 

CALAMAGROSTtB Gi&AKTBA, Niitt, I. c, p. 143. Middle Fork of Ked 
Eiver ; Juae 23. 

Ohloms vebtioillata, Nutt. 1. c. With the preceding; June 25. 
An elegant grass, near 0, alba, Presl. and Torr. in Emory's Eep., p, 153.. 

BooTBLOuA EACEMOSA, Lag. Var. Cienc. (1805) p. 141; Torr, in 
Emory's Eep., p. 154 ; not of Torr, Fl, N, Yoik. Dinebra curtipendula, 
J>CA Kuntb, Syn. PI. Eq. 1, p. 281; exd. ayn. Michs. Eutriana 
Ciirtipendula, Trin. Fund, p. 161 (in part); Kuntb, Enum. 1, p. 280, 
and Suppl. p. 233 ; excl. syn. Michs. and "Willd. Main Fork of Ited 
Kiver; July. The detailed description of this species by Kunth, 1. o., 
(drawn fiwrn a Mexican specimen collected by Humboldt) shows that 
the Ckloris curtipendula of Michaux [BouUlouii curtipendula, Torr.) 
is a distinct speiaee, as indicated in Emory's Report, 1. c. 

CeoBDRoaiUM ougostachyum. Atkerc^ogon oligostachyum, Kut. 
Gen. 1, p, ^8 ; Torr. in Sill. Jour. 4, p. 58. JEutriana? oUijostachya, 
Kunth, Gram l,p OG, e\. Enum 2 p 282 Main Fork of Ked Eivcr; 
July 2. 

C. PAPILLOSUM Aikeropoqon papilljium, En^^tlm in Sill. Jour. 46, 
p. 104. With the preceding, of which it is peihaps only a variety. 
The speoiea of Ohmidrosiwn and Bouteloua aie known by the name of 
Gfama ffrassef m New Mexico and Texas. 

Plbubaphis Jamesii, Torr. in Ann. Lye. N. York, 1, p. 148, t. 10; 
Kunth, Enum. 1, p. 286. Main Fork of Red River ; July. Kunth {!. c.) 
asks whether this is not Hymenolhecium quinquesetum of Lagasca; 
but the brief description of that author (in Gen, et. Sp. PI. Nov. 1816) 
does not agree with our plant. 
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Es, Wutt. Gen. I, p. 65 ; KuntL, Enum. 1, p. 323 ; 
Torr. in Emory's Eeport, p. 323, t. 10. Upper tributaries of the Ked 
Eiver ; July. This is the well known Buffalo-grass of the western prai- 
ries. It is remarkable that neither the grain nor the fertile flowers of 
this grass are kaowa. 

PoA (Eraokostis) oxrLEPis. P. interrupts, Kutt. in Trans. Amer. 
Phil Soo. (n. ser.) 5, p. 146 ; not of Lam. Witchita Mountains ; July. 
A very neat grass. The specimens of CaptaiD Marcy ate only about 18 
inches high. 

P. KKAGRoaras, Linn. : Kmth, Enum. 1, p 35) , Tou n N TjiL, 
2, p. 458. North Fork of Red Kiver; July 

P. ASACHNiFEBA : pajiicuU ohlonga contracta, ramulis semiTertjcillatis, 
spiois subquinquefloris, lafoovatis, floribus Ia\is \asi et raiheos lonf,6 
lanoso-arachnoideis ; glumis ineqiialibus anguste lanwolatis, m caima 
soabris; palea inferiore lineari-lanceolata acuWssmia obscure 3-5-nervata, 
carina inferne ciiiata. 

a? spiculis 9-10 floiis, rachi aparsa lanoea. Headwaters of the Tiin- 
ity; May. 

Meuca glabra, Michx. Fl. 1, p. 62. "Witcbita Mountains ; May 30. 

KoELBRiA CHiSTATA, pOTB. Syn. I, p. 97; Kunth, Enum. 1, p. 381. 
K. nilida, Nutt. Gen. 1, p. 74. K. tuberom, NutL m Amer. Phil. Trans, 
(n. ser.) 5, p. 148. Headwaters of the Trinity. 

Pestcca NtTTANs, Willd., Enum. 1, p. 116; Kunth, Enum. 1, p. 407; 
Torr. Fl. N. York, 2, p. 471, t. 168. "Witchita Mountains ; June. 

F. TBNBLLA, Willd. 1. c. ; Kuath, Enum. 1, p. 397 ; Torr., Fl. N. York, 
2, p. 470, t. 154. Headwaters of the Trinity ; taller than the plant of 
the Atlantic States, 

Uniola LATIFOJ.IA, MIchx., Fl. 1, p. 71 ; Ell. Sk. 1, p. 167 ; Kunth, 
Enum. 1, p. 42S. Witcbita Mountains ; July, A tall showy grass, 
with very large much compressed spikelets. 

U. STRicTA, Torr., in Ann. Lye. N. York, 1, p. 155. V. mullijlora, 
Nutt, in Trans. Amer. Phil. Soc. (n. ser.) 5, p. 148. Washita Kiver 
to the upper tributai'ies of the Bed River ; June-July. No. 2033 
Wright's ColL N. Mex. 1861-52 is the same. 
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Tbiticum repbxXS, Linn. ; Kiintli, Enum. 1, p. 440 ; Torr., FI. N. Tort, 
2, p, 474, Common on the tributaries of Eed River; May-June. A]l 
tho speoimens are awn less. 

Elymus OANADKijeis, Linn. ; Kunth, Enura. 1, p. 451 ; Torr., Fl. N. 
York, 2, p. 478. H fflaudfolms, WilM. Caoke Creek, &c. ; Jhqs. 

HoROKirM J0BATUM, Linn. ; Torr., Fl, Mid. and N. States, 1, p. 158 ; 
Kunth, Enum. 1, p. 46Y. Tributaries of Red River. 

H. PUBiu-uM, Nutt. Gen. 1, p. 87, and Trans. Amer, Phil. Soc. (n. ser.) 
6, p. 151 ; Kuath, Enum. 1, p. 457. 

TaiPSAcuM DAcm-oiDEs, Linn; Michx. Fl. I, p, 61; Nutt. 1. e.; 
Kunth, Enum. 1, p. 469. Iforth Fork of Red River ; June. 

Andsopogon jAMEsn, A. glaucum, Torr., in Ann. Lye. N. York, 1, 
p. 153 ; not of Muhl. With the preceding. 

EQUISETACE^ 

Eqtjisktijm htemale, Lbn, ; Pursh, Fl. 2, p. 653 ; Torr., Fl. Wew 
York, 2, p. 482. Mam Fork of Red River. 
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EXPLANATION OF PLATES. 



Plate I, AuEMONB Caeoliniana. 

Fig. 1, a stamen, magnified ; fig. 3, a liead of piatila ; fig. 3 
acheaia, botli magnified ; fig, 4, a single aciienium, n 

Plate II. DiTHyji,«;A Wislizeni. 

Fig 1, a flower, magnified; fig. 3, the pistil, more enlarged; fig. 3. a ripe 
pod, with one celi opeaed, to show the seed— also magaifiod; fig. 4, tlie 
embryo, more magnified. 

Plate III. Geranium FHEMONTn.* 
Plate IT. HOPPMANSEGGU Jamesii, 

Hg. 1, a flowei:! flg. 2, apod; fig. 3, seed — all niodevately magnified. 
Plate V. Sangcisorba asnua. 

Pig. 1, a flower ; fig, 3, the fruit — both magaiGod. 
Plate VI. Eryngium dippustim. 

Fig, 1, a separate leaf ; fig. 3, a flower; fig, 3, a petal; &e.i, the ovary, with 
tlie styles and thi'oe of the sepals ; fig. 5, front view of a stamen and sepal ; 
fig. 6, side view of tlie same — all bat fig. 1 more or less magnified. 

Plate VIL EDRYT,a;NiA Tuxana. 

Fig, 1, a meriearp, magnified ; fig, 3, transverse section of the same, mora 
magnified. 

Plate Vin. LlATRis acldota. 

Fig. 1, head of flowers, moderately magnified ; fig, 2, n aingle flovror, more 
enlarged ; fig. 3, a single bristle of the pappus, still more enlarged, 

Plate IX. AvHANOSTEPHua ramosissimus. 

(. 1, a ray-flower; fig. 2, a aiak-flower; fig. 3, style of (jie same; fig. 4, 



acheninm, with its coroaiform pappus — all jaag 
Plate X Xasthisma Texana. 

Fig. 1-3, scales of the involucre ; fig. 4, a diak-flower; fig. 5, aclieniuio and 
pappus of the same; fig, 6, ray-fl-ower; fig, 7, style of the disli-flower — all 
magnified 



■ This species \yas not found l>j Captain Maroy, but it grows in the region that 
he explored. The plate was prepared for another government report, wMch was 
never pnblislied. 
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Plato SI. ENOP.LHANNIA PINNATrPIDA. 

Fig. 1, a ray-flower, with an innor involocral scale; fig. 2, style of the aamo; 
fig. 3, tt disfc-flower; fig. 4, style of the same; fig. 5, an aehenium — all 
magnified, 

Plate Xn. Artimesia filipoha. 

Fig. 1, portion of a flowering branch, moderat«lj- enlarged; fig. 2, a single 
head, more mBgnified; fig. 3, tie eame, longitudinalij cut and equally mng- 
Dified; fig. 4, a diak-flower, and fig. B, a ray-flower, both more magnified. 

Plate XUl. Erythr^a BEYRicnn. 

Fig. 1, a flower, magnified; fig. 2, a capsule. 
Plate XIV. Heliotropium tenellum. 

Fig. 1, the oalys! fig. 2, corolla, showing its a;stiva(iiic ; fig. 3, the eame, 
expanded; fig. 4, the same, laid open; fig. S, fruit; fig. 13, lungituduial 
section of the seed — all magnified. 
Plate XV. EuPLOCA con vol vul ace a. 

Fig. 1, a flower, moderately magnified; fig, 3, the same, laid open and equally 
magnified ; fig. 3, the stHmens, more magnified ; fig. 4, a single stamen, sUU 
more magnified ; fig. 5, the pistil, equally magnified ; fig. 6, fruit, with the 
persistent style ; fig. 7, transverse eeotion of the same, equally enlarged; 
fig. 8, longitudinal section of a seed, more magnified. 

Plate XVr. Pentstemon ambiouus. 

Hg. 1, a fiower, moderately magnified; fig. 3. the stamens and a portion of the 
corolla, more enlarged; fig. 3, the pistil, equally magnified; fig. 4, capsule 
tiri.ce the natural size, and dehiscent. 

Hate XVn. Lippia cubeitolia. 

Fig. 1, a bract; fig. 3, a flower; fig. 3, the calyx; fig. 4, the corolla, cut 
longitudinally, showing the Btamens and pistil — all moderately magnified; 
fig. 5, tJie pistil, longitudinally out, more enlarged. 

Plate XVIII. AiiRONiA cyoloI'tera, 

Fig. 1, involucre, somewhat magnified; fig. 2, fruit of the natural size; fig. 3 
transverse section of the iruit, magnified ; fig. 4, an achenium, magnified; 
fig. 5, transverse section of the same, also magnified ; fig. G, the embryo. 

Plate XIS, PoA INTEURUPTA. 

Fig. 1, a epikelet ; fig. 2, a single flower ; fig. 3, a caryopsis — all magnified. 
Plate XX. UsiolJ. stricta. 

Fig. 1, a spikelet, maguified. 
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ETHNOLOGY. 



VOCABULARIES OF WORDS IN THE LANGUAGES OF THE COMAN- 
CHES A^D WITCHITAS: BY CAPT. E. B. MAKCY. 



BSGI-rSH. 


COMANCHE. 


WITCH IT A. 


MaT), 


To-e-&;(cA-e, 


T wo be ar- e-ie is- ah. 


Woman, 


Wy-e-pe, 


^aft-haak. 


White man, 


To-e iikk e. 


E-AarisL 


Mexican, 


Tack-o.(i-bo, 


Es-fa-he. 


Negro, 


Toosh ah-(j(-ho. 


Es-tah he-es-co rash. 


Indian, 




£h-h.m. 


Delaware, 




Nar-MCfA-ro. 


Kickapoo, 




Shake-AaA-quah. 


Cherokee, 




(SAan-nack. 


Osage, 


Wash-aashe, 


Walk sashe. 


Comanche, 




Jfo taw. 


Chief, 


Taak-^MiK-no, 


A-ra-oh. 


Friend, 


Hattch, 


Hartch. 


Enemy, 


Tohoiff-tah, 


Now-ta-wah, 


Ono, 




Oka oath. 


Two, 




Wit<;h. 


Three, 




Taw- way. 


Four, 




Taal&'Viitf-K 


Five, 




Es-^Maw-etch. 


Six, 




^«-bash. 


Seven, 




Ke-o/-itch. 


EigJit, 




Ke-o-tow-wflh. 


Kine, 




8a o-Hn-ta. 


Ten, 




Ea-kir-ri-oA-wash. 


Horse, 


Pooke, 


Ca wo/t-ra. , 


Mule, 


ifoo-niv. 


. Moo-mr. 


Bear, 


WJiee-Uh, 


Wee rah. 


Dog, 


Chart lee, 


Keekh-s.\i. 


Praiiie-dog, 


Xee-chee, 


Keecke n'ah. 


Sun, 


TM-arpe, 


Em-sh&w. 


Moon, 


Mushe, 


Moir {like French.) 


Stars, 


Ta-arche, 


Eck qua rfe-co. 


Water- 


Pah, 


Keetche. 


Fire, 


Koo-o-nah, 


-Es-tore. , 


Koad, 




To yah-ofcA-co. 
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^' 


.,™. 


CO„K0.». 


„„„. 


Smoke, 


CooJc-ioB, 


Eteh-qua-asA co. 


River, 


Ho-no, 


Hat. 


Mountain, 


yo-yah-veea-tah, 


Ne-yaw-caiF-tee. 


Corn, 


Hah-ne-6e-tah, 


Tais. 


Grass, 


1)3.0- cheese ■'kn, 


Ec-j/ocft-cod. 


Tree, 


0?i»-pee, 


Cawk. 


Blanket, 


H^aA-nopp, 


Ah-water-cotsh, 


Mirror, 


jVaft-bo-ne, 


Atch-e o-waah. 


Painty 


i'ees-ali-pee,- 


Tah-rah-o-way. 


Tobacco, 


PaJi-mo, 


Way-co. 


Powder, 


JVah-ao-oUe, 


Ji'tek-coi. 


Gun, 


Pfr-i-it, 


Eah-(D-kash. 


Bow, 


Ho-a-(t-te, 


Kee-s(» its. 


Arrow, 


_Pa-ark, . 


iToyquata. 


Yes, 


Hah, 


Wash. 


Ko, 


Kay,, 


Keak-Ks. 


To bear. 


JVah-ant, 


To-oicA-kash. 


To sleep, 


/ifc.p., 


A-ahotch-a-s^oip bick. 


To come, 


Keemmsh, 


To ta OS. 


Togo, 


Me ah lo. 


Totch-esQh.. 


Kiglit, 


Waw-bah-rfa kah, 


Ta-a-ubota. 


Understand, 


ifoci-kun-nee, 


Wah-tah-chow-ofcA- 
kash. 


Talk, 


Ta-qis&w, 


Wash-tftlk-ie-shaw. 


Look here, 


Cab boon, 


Esh sAa esh. 






Un-sA-i esh. 


Tell tliem. 


Many- e-ah- whi t-to, 


-ff-shock. ■ 


Ho says^ 




ToiJ-kash. 


How much t 




^teft-kinch. 


How far? 




Ah-she-ka-atch-e-o- 
wah. 


Good, 


Chaat, 


Alch-tah. 


Bad, 


Take-chit, 


Naw-o«(-ta. 


Great, 


P«*pp, 


Totc/t tab. 


Smal!, 


2Vr-titohe, 


KeeeicA-tah. 


lilaek, 


Too hop. 


Co-rash. 


Dead, 


TVyeh, 


Wah-fa tash. 


God, 


Tar-o-pe. 




My fatier. 


Ner-aeA-pee. 




Mv mother. 


Ner-ifi.ar. 




My brotlier, 


Ner to-ma. 




My sister, 


Nfir-^-cher. 




My sor.. 


Ner-too-ar, 




My daughter. 


Ker-jM-tar. 




My husband. 


Ner-co-macA pe. 
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GT. 275 


ENGIJSn. 


COMAHCHB. 


.rroH... 


My wife, 


Ner-quer. 




Child, 


To-d-chee. 




Boy, 


To-a-i«Mi-pe. 




Girl, 


Wy-ah-jJec-ehee. 




Face, 


Koo-veix. 




Body, 


WaU-chev. 




Heaa, 


Fa-uit. 




Heart, 


Pe-hte. 




Breaat, 


To-koo. 




Hair, 


-Par-pe. 




Hand, 


Moo-wah. 




Leg, 


Ah-ioo-koo. 




Foot, 


JfoA-hap. 
yoo-yock. 




Neok, 




Eye, 


N'avi chicha. 




Moutli, 


Tep-pa. 




Tongue, 


AT-«A-ko. 




Back, 


Qua-hee. 




Bone, 


So-nip. 




Blood, 


Feeshe-^ah. 




Far, 


iVoA-karke. 




Scalp, 


Pa^pee. 




Buffalo, 


Cooi-chow. 




Ox, 


Pe-mo-ro. 




Herd of horses, 


Tah-Seyeh. 




Deer, 


UMeek-kab. 




Turkey, 


Eo-yo-ni;-tah. 




Day, 


Tah^arp. 




Summer, 


y«-arch. 




Winter, 


ro-han. 




Spi-ing, 


Tane-AoA-ro. 




Night, 


Too'kali^rs.. 




Morning, 


Pua-ariA-co. 




Darkness, 


Teir. 




Eain, 


Kr-iuar. 




Snow, 


Tar-kau. 




Sea, 


Par-hap-hia. 




Prairie, 


Pe-he-wa^e-te. 




Spring, (fountain,) 
Bread, 


Pah-hap -pea. 
Ta-e-sAaw-tar, 




Melon, 


Pe-Ae-na. 




Wood, 
Forest, 
Bird, 


Koo-o^-nee. 

Hoo-oA-cart«. 

Ifoo-choo. 




Fish, 


Pa-que. 
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Snale, 


Noo-6e-er. 


Stone, 


Teip. 


Lead, 


iVwp-parke. 


Pipe, 


roA-ish. 


Corn, 


Hah-ne-fte-teh. 


Tent^ 


Kah-Aaft-me. 


"Wampum, 


Tshenip. 


Kettle, 


Way-he- io-wah. 


Boat, 


Wo-we-^JoAe, 


Axe, 


Ho-/M«!.-nah. 


Spear, 


Cheak. 


Knife, 


Weith. 


Flint, 


iVa-da-curte, 


Stoe, 


Ma-a-pee. 


Kettle, 


Wit-v/ah. 


Town, 


Kee-»M-kie. 


"Warrior, 


Too-a-vitche. 


Hot, 


fTvate. 


Cold, 


TMch-a,te. 


White, 


roo-shiip. 


Red, 


A-kop-tee. 


Handsome, 


Char-nar-bo-my 


Live, 


jV«y-«re. 


Salt, 


0-nae-6ti er. 


Near, 


Jlfatz-titch. 


Far off, 


Ma-«a)--kce. 


To-morrow, 


Pa-iM-cA-quee. 


To kill, 


May-way-kun. 


To eat, 


Tu-Aar-roo. 


T-o walk, 


ff«r-mumsh. 


To run, 


No-Aja-mk. 


To di'inb, 


JLe-bet-to. 


To laugh, 


Ta.-kah--nct. 


To cry: 


Tah-k&y. 


To love, 


Kum-mitr-pee. 


To trade, 


Te-me-oA-row. 


To see, . 


Nab-60-ne. 


To sing, 


Ho-bce-er, 


To dance, 


^Lsr-kci. 


Me, 


Be. 


You, 


Eer-ahe. 


He, 


Sho-ku. 


Tliey, 


PuKche. 


Tevy well. 


Oshus-she. 


Perhaps, 


Wo-har-ie-ne. 
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EEMAIEKS ON THE PEBCEDING VOCABULARIES, BY PROFESSOE 
W. W. TUENES. 

Of the two vocabularies here given, the Comanche agrees very closely 
■with that obtained by Mr. Robert S. Neighbors, Indian agent in Texas, 
and published by H. S. Schoolcraft, in his History, Condition, and Proa- 
pecte of the Indian Tribes, vol. 11, p. 494, et seq.; the elight discrepan- 
cies whiet pi'CBent tbemselves between the two being nearly all owing 
to the different manner ia which the same aouads are caugbt and 
represented by different persons. The ethnological afSnities of the 
Comanches are well known. They are the most important tribe of 
Indians in Texas, and constitute a portion of the great Sboahonee or 
Snake family, which have been led in pursuit of the buffalo far to the 
south of their congeners. 

The vocabulary of the WitchUas, thougb less complete, is more 
interesting, as being the first ever published, as far as I am aware, A 
pretty extended examination, however, has not enabled me to discover 
an analogy between it and any other aboriginal tongue with which we 
have the means of comparison. It is tma, that in Captain Marcy's lists 
the words for Osage, friend, mule, bear, jtraine-dog, are the same in 
this language as in fie Comanche ; but tlie entire dissimilarity of the 
two vocabularies in other respects, shows tbat tlie words in question 
must have been adopted from one language into the other, or fi'om a 
common foreign source. Thus it is evident that the Comanche name 
for prairie^off is borrowed from the Witchita, while the name for mule 
has been taken by both from the Spanish. The ethnological position 
of the Witohitas, then, remains still to be determined. 
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ALPHABETICAL INDEX.* 



AbroQia 

Aliii!iilaui,e of water aai gra 

Acacia 

Acephala 

Acerates 

Adaii ha; 

Achillea 

Actioella 

Agasaizocrmus 

Agnculturtd cap abilities 

Agroabs 

Albuquerque alCitade of 

Alecian (scorpion) 

Alkaline cbaracter of water 

AUwma 

Alllnm 

jSihuia 

AmianChmm 

AmiaiOantlms 

AmmouiteB 

Amorpha 

Amsotua 

Aaisonja 

AnabiuB 

Anacardiacete 

Aualf eis of gjpsum spruig 

AtialjDis of gypsum water 

Analysis of Marcylite 

Analysis of subuiil 

Anancbytes 

Ananthem: 

Anemone 

Andiopi^on 

Andropogoii 

Anotlonta 

Antelopes 14 

Antilocapra 

Antiscorbutics 

Aphauosteplma 

Ap!iino''lepkas 



Ai^emoue 

Arislida 

Anslida 

Aikausas geolc^y of 

Artemisia 

AselepiadaceM 

Asclepiaa 

Asclsptaa 

Astaita 

Astr^alua 

Atacamite 

Atheropngon 

Atmospheric rcfKiction 

Atreus 

Ainplex 



Barometer bjokcll '■ 

Basaans 1- 
Battle between Indians 

Batrachians 2'. 

Beavercieek ' 

Beavers habits of 
Big Witchita 
Buda seen 

Bituminuiis cunl 1 

Boraginacca 21 

Bos 1! 

Bottle buried '■ 

Bottomlands I 

Boulders 2=! 163 H 

Boundary between Texas and Cboo- 

iw Nation ! 

Bouteloua J' 

Bonleloua 2i 

' ita use and matennl 
Buffixloes 15 25 37 bj ' 
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BuSoloes, dJmiQution of their num- 
bers ] 

Baffalo grasa 

Buflaloes, range of '. 

BulMoes, TelatJon of, to Indiang.. l 

Bufo i 

Buliflws S 

Suthas ; i 

BracWopoda '. 

Bracfcypsplus • 

Bracliisii water... 

Brown coal ! 

Brush fence 

Bryozoa ! 

C. 

Cache creek 

CalamagrostU i 

CtUligoidam — i 

Callifrha S 

(kdgmenia i 

Caoadian 

Cnnt^je-Hexia 

Canons ,, : 

Cappmdaceie ! 

Cnrex ! 

Carex ', 

CaryopiiyUftoem ', 

Cartliuni . 

Canaia ! 

CasUll^a ; 

Caator ' 

Cattle -steiding 

Centaurea 1 

Centipede ! 

Ceraliditliys i 

Cei'vus . 

Chastity ofprisooOiB, violation of.. : 

ChenopodiaccEe I 

Chenopoffium -., 1 

Chickasaw plum 

Chiefhooiiof Indians 

Ckioris I 

Choctaw reservation, houadary of. 

ChloriB ! 

CMoris I 

Chondioalnm I 

Ckondrosima I 

Chryaopeis 1 

Cirfnum 1 

Cleniads- - 1 

Clitoria I 

CnemidophoruB 1 

Coal 

Cmdoscolua 1 



C)al basin in west 

Coal of Biozoa 

C i>\3l weather 

Coal west of Mississippi 

Colorado confusionof the name 
. Coluber 

Comanclies 

Comanches, physical featares of 

Comanchos aubdiTieiona of 

Coman(.be tiail 

Comandra 

Commelyna 

Commplynaeeie 
' C ompoBitte 



Convi 






CoHBohaliii 
ConvolTulac^iB 
Copper 

Copper carbonate of 
Copper ore 
Corondta 

Couihea and distances 
Cretaceous fbs'ila 
Cretaceous rocis 
Cnnoidea 
Crotnlns 
CroCaphytus 
CToton 

Cross Timbeia 
Crnciferia 
Cucumts 
Caooibita 
Cucmiita 
. Cuourbitaeete 
CapnlifeiEB 
CyathroormnB 
Cyclas 
Cypeia(,e£e 

Ctjperui 



Deer bleat 
Delphinium 
Desmodiuui 

Didelph} s 
DmebTa 
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Distaocea from Fort Belknap to 

&anta Fe 89 

DitliyrffiB 248 371 

Dmde 13 13 41 48 

Bodatatlieoii 26- 

Dona Ann 113 

Dnft 145 453 162 

Dnft hilh 168 

Droujlit 37 



Earl; eiploraUons of Red liTeT ... 3 

Echinacea 356 

Eehinodermata 184 

Egletes 257 

ElBTationB above sea 43, 56 

Elk creek 20 

Elymua 270 

Elgmits 270 

Encampinent, mode of- 30 

Engelmatmia 257,273 

Eualaoid . 

Equisetftcese 270 

Equiaetum """ 

Eraijimslis 

Eriogonum 

EritricMum 263 

Eritriddum 263 

&jngium 254, 271 

Eiythriea 259, 372 

I'Etage Seaonien 158 

Eneliroma 260 

EuUma 162 

Euphorbia 363 

Euphorbiaceee 263 

Euploca 262,373 

Eicploca 363 

Euryfaenia 355, 371 

EuBtoma 259 

EutEenia..... 190, 191 

EulTiana ,■. 268 

ETolvnlos 259 

Enolealua .. 359 

Eiogyra 178,179 

EsploralJons by Gregg '.,, 

" " James..- 

" Fike.'".'.'.'.'.'.'.'. 

F, 
Fake rumors 



Palae scorpions 


241 




365 








m 
















Flies, annoyance from 


. — 68,7: 


Fort Arbuckle, arrival at.. 




Fort Belknap 


5,11 


Port Smitli. altitude of 


113 




5 










French explorations of Red 


river. 2 


Fresh water 


-..37,40 


Ga Hard a 


2 b 


JaleodoB 


341 


Saitei snake 


IJO 


Gasteropoda 


925 








253 




250 




250 271 




^1 


3tBobg7 of Aikansas 


156 


[leohigy of country 








Globieonoha 


182 


Gljoyirijlza 


2ol 


Saats annoyaaoe fiom 




Sold 




0( Id bearing furmatiun 


IJ 


Gold bearing rocks 






14 


Gold liggings of Colorado 


148 






Grama 




Biammea 


J(7 




14 15 158 


Grapes 


J5 



Greamg best time for 
Gregg B expedition 
Gieihounda use of m. chase 



Grotto m {jpsum 

Grove of timber 

Gnihtea 

Cuides sagacity if 

Gjnamblosis 

Gypsum 

Gypsum beds esten 
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0;peum(Iepont«.... 149 

Oypeum formation . 145 

GjpBumin South America — 150 

Gypsum water, analfsis of. 5'i, 91 



Hpid of nayigition of E 

Head spring of Ked nv( 

Hedyolis 

Heteroiloa 

Heluintlius 

Hehs plebeium 

Heliotiopium 

Helomas 

HemiaEter 

Bendet^andra 

Uemdemndra 



Holnater 

Eolbcoofeia 2(1 

Holei,tjpuB 

Homeward maicii 

HoTdenm 

Hospitality rights of 

HoBstoma 

Hundredtb degree of Imgitude 

Hjmenopappns 

Hymenopappua 

Hsmenothecmm 

Hytaenoxga 

Hypesidaoea 

Hypoxia 



Ignorance of power of whites.... : 

Incredulity of ludiaos ; 

Indians . ' 

Indians and Tartars compitred 

Indian camps 31,33, 

Indian forays .... . 

Indian horsemanship 

Indians, mode of checking 

Indians of Bed river, general de- 

Eciiption o£i 

Indiantracka 

lodian villages 

Iiidigofera 2 

Inoeeramus , 1 

Iporaaea . 2 

Iridaeeee S 

Iron eanda 1 



!3, Dr., journal of 3 

■a 178 

Jasper 147 

Jatro^ha 264 

Jnlus 245 

June rise 15,84,91 

Juniperus 265 

Jmiiperus 265 

JuniperuB Virginiana 53 



K ele ia 

K lena 



Lhate 

Latitu \ 

Labe of Bed n e 

Laguna C lo ado 

Lab adonte 

L^lumiQOBFe 

Lepichys 

Lepb a. 

Leptoca 1 a 

Lep oi h s 

Lein 

told by the I lai 
L ghtn n„ 



Lnnm 

Lppa 

L quor use of among Indmui 

L uut h 

le W toh t» 
L zaida de bed 
Llano Estaeado 

39, 41, 42, 45, 49, 50, S 
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IXDEX. S 


Pae 1 
LItiDO Eataeado impracticable for | 


N. 


a railroad 


110 




Llano Estatado geology of 167 1H| 


Navigation of Rig Witchita 


Lodges WiUluta town of 


76 


Nesroea hOBtility to - _--- 


Neroastylis ".!".. T.!! .... 


Loess creek 
Longitudea 
Long s eiploTatiou 




North Fork . ... ...... ._...._-. 




rfyctagmaoeffi.. .....,-.--. .._-_. 


3 




Loag a peak 


llo 


0. 


Lose member (f party 


39 




Lutia 


lb6 


Oalts dwarf 


Ljoosa 


334 


Obiono 


Ljgodesffi a iST 258 


Ubwm 


Lyg,som» 


211 


ffinotlera 


LjmB!C% 


m> 


Oldenlandi^ 


Lynx 


186 


Ophibolus 198 199 
Older for expedition 


M. 




Oitiiopterons mseota 

Ostrea 

Otter cieek 


Ma^Helic nppdle variation of 


64 


SlalDa 


249 


Oirercup oak 


Mttlvastrum 


249 


OxalidaceEB 


Malvaoese 


249 


Oialia 




186 


Oiybaphus if.4 


Manganese ore 


U7 


Oijtropis 


Martylile 


9 Ul 




Marahallia 


2o7 


P 


Uasticopbis 


201 




MoCJeUan s creek 


40 


labhihPnia 


Medwme lodges 


107 


PalePont.il(g) 




257 


Palafosia 




257 


Panicam 


Melantbacea 




Paraoum 


Mehca 


26=t 


Panopcea 


Mentzelut 


354 


Panthei 11 -50 j 


Mephitis 


186 






118 


Faronychitt 




6 


Paapalom 






Middle Comanches 


79 


Patent Office letter fiom 


Military post new one advised 
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